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This classroom-tested illustration 
from the Moon article appears in 
color in the 1961 World Book. 
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in 300 “classroom laboratories” 


World Book’s suitability for student use is no more by 
chance than a scientific equation. The completely up-to- 
date World Book Encyclopedia is the product of continu- 
ing research—not in the field of modern education alone, 
but with students themselves. In selected classrooms across 
the nation, innovations and advances in visual aids are 
exposed, tested, and revised so that students everywhere 
—of every age—may have the rewarding experience of read- 
ing and retaining accurate facts, interestingly presented in 
the exclusive World Book way. 


One dramatic example from the 1961 World Book Ency- 
clopedia is the new visual series on the Moon. It is, indeed, 
a combination of the latest scientific information and the 
most thoroughly-tested technique of visual presentation. 


Look into today’s World Book and see how the exploration 
of science can be an exciting adventure for your students. 


NEW UNIT ON ASTRONOMY! Send for a free copy of our new teacher service 
unit in color, ‘‘Astronomy —World Book Introduces the Universe."’ 


Field Enterprises Educational Corp. 
Dept. 96-C 
Box 3565, Chicago 54, Illinois 


Please send me a free copy of your 6-page unit on astronomy. 
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OOFS! 


Yes ....accidents can and will happen 
as long as glassware is used by stu- 
dents or lab technicians. And it always 
seems to happen to the most expen- 
sive item! 


If you have been buying expensive 
heat-resistant laboratory glassware 
under the impression that it is 
stronger, more rugged and less prone 
to break . . . stop and think for a 
minute. Does this really make sense? 


If you intend to use the item in contact 
with a flame, then purchase heat- 
resistant glassware, by all means. If 
you value economy in your laboratory 
operations, however, think twice be- 
fore you spend extra money needless- 
ly. Specify Diamond D Laboratory 
Glassware and be sure you are getting 
maximum value for the money you 
spend. 


Salo): s- Me sap N——Molos\s-) 6m 4 
Vineland, New Jersey 
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Dodecahedron 





No. 7590 
Binomial Cube 


The large size of the new Welch Transparent Mathematics Models 





and museum models. 


7591. PYTHAGOREAN THEOREM MODEL. 
13 x 14 inches. 

7571. HYPERBOLIC SECTIONS. 

parame 13 inches high. 

7590. BINOMIAL CUBE. 




















61 inches high. 
No. 7591 7592. DODECAHEDRON. 





Pythagorean 8/2 inches high. 
Theorem Model 








Write for circular describing 
all 24 of the models. 
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THE WELCH SCIENTIFIC COMPANY 


me StAGLISHED $689——— 
1515 SEDGWICK STREET, DEPT. T | CHICAGO 10, ILLINOIS, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


permits the class to see them in every detail. They average about | 
a foot high— some as much as 15 inches high— and are care- 
fully made of crystal-clear transparent plastic which contrast markedly 
with the small models we formerly offered for individual student use. 
Twenty-four models are available to be used as valuable teaching 
aids in all mathematics classes. They are accurately made and can 
be used for numerical problem purposes as well as demonstration 


Each, $11.85 
Each, $11.85 
Each, $17.00 
Each, $12.50 
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NEA NOTES 


EDITOR’S NOTE: From time to time, we 
will report events and data of interest from 
the other NEA units in this column. Ad- 
ditional information on the items reported 
may be obtained by writing the individual 
groups. 


“Guidelines for Decision on Issues in 
Elementary Education” is the title of a film- 
strip prepared for first showing at the An- 
nual Meeting of the Department of Ele- 
mentary School Principals in Atlantic City, 
March 19-22, 1961. It is based in part upon 
“Contemporary Issues in Elementary Educa- 
tion,” a recent publication of the Educa- 
tional Policies Commission, and is intended 
to serve as a guide in thinking through 
current educational issues. The film deals 
particularly with some of the “realities of 
society” and the “realities of learning.” 

“Guidelines for Decision” includes a film- 
strip plus a recording and will be avail- 
able from the Department of Elementary 


School Principals after March 22, for $8. 
Write directly to ESP, 1201 Sixteenth St., 
N. W., Washington 6, D. C. 


Second Community Leadership Training 
Laboratory—A successful “first” will be re- 
peated from July 2-14 when the National 
Training Laboratories of the National Edu- 
cation Association conduct the Second Com- 
munity Leadership Training Laboratory at 
Bethel, Maine. The Laboratory, planned for 
the volunteer and the professional com- 
munity worker, applies NTL’s fourteen years 
of training experience and research to the 
human relations problems of community ac- 
tion. Last year, participants came from four- 
teen states across the country, many as mem- 
bers of local teams sent to develop greater 
skill and knowledge in achieving community 
teamwork and cooperation on important 
problems. 

For further details, write H. Curtis Mial, 
Associate Director, National Training Lab- 
oratories, 1201 Sixteenth St., N. W., Wash- 
ington 6, D. C. 





VACUUM EQUIPMENT 


Mech Pumps for pressure 


McLeod Gauges for range 


Stroboscopes, St. Louis Motors, other LOW 
priced quality science equipment . . . write 
for FREE catalogs. 





range—1 Atmosphere down to 150 microns........$34.50 


Diffusion Pumps for pressure—range—down to .01 microns................. $18.50 


200,000 Volts — KITS $24.50 Post Paid 


(ean be assemblied with pliers and screw driver) 
Specifications—17” high, 7” diameter, 200,000 volt 
potential, 1.5 to 2.5 microamp Current, 0-90% 
relative humidity range, life-of-service . . . over 
1000 operating hours, 110v 60 cycle AC motor, 
insulating column of unbreakable vinyl chloride, oil 
impregnated bronze bearings, aluminum base, hous- 
ing, frame and charge collection 5 lbs. 


Fully Assembled $39.50 
Post Paid 


500,000 Volts — Kit or Assembled 


36” high, 14” alum. oblates and frame .. . kit 
includes all necessary parts and drawings, and 


directions, as above. 
$37.50 Post Paid 


Deluxe Mcdel—w. ball bearing motor, assembled, 
delivers 12 microamp current. Warranted 5 yrs. or 
2000 operating hours. F.0.B. Buffalo—$128.00. 
Other models to 1,000,000v. 
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MORRIS and LEE 





294 ELM ST., Buffalo 3, N.Y. 
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“To sort 
the cards — 
insert 

the needle” 


60° 


postpaid 











Complete with plastic box, sorting 
needle, instructions. Satisfaction or 
« Money refunded. 


The SORT-CARD Company 
Box 901, Boulder 17, Colorado 





INSTANT TREE IDENTIFICATION WITH PUNCHED CARDS 
TREE-SORT POCKET “TREE COMPUTOR” 

by ee TREE-SORT rapidly iden- 

f NEW! tifies 260 trees of the US, 

*] Alaska and Canada; in- 

Lotudés palms, desert trees, 

«*"«-®x0tics. Over 900 illustra- 

é_.tions:” Scientific, yet so 

~=isimple anyone can use it. 

Far faster and easier than 
books. 


Praised by outdoorsmen, 
naturalists, educators, for- 
esters, nature hobbyists. 
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Legislators (politicians) do try to find out 
what the effects are of legislation that has 
been passed, and what the desires of those 
affected are in the design of future legisla- 
tion. Take the National Defense Education 
Act of 1958 (NDEA), for example. This 
is a four-year program with two years to 


go. Yet congressional committees have 
already begun to review the Act and look 
forward to follow-up legislation. The Legis- 
lative Reference Service of the Library of 
Congress, in collecting information and 
materials for the committees, not unexpect- 
edly turned to NSTA with a request that 
we determine how science teachers and 
supervisors “feel” about NDEA, particu- 
larly with respect to Title III. NSTA did 
comply and sent an opinionnaire to a sam- 
pling of 400 members of the Association, 100 
state and local supervisors, 100 elementary 
teachers and principals, and 200 junior and 
senior high school classroom teachers. The 
total included two or more persons in all 
50 states. Returns were as follows: 76 super- 
visors, 41 elementary, and 96 secondary for 
a total of 213 or 53.4 per cent. All but 8 of 
the returns could be tallied. Only 23 persons 
reported they were in schools, school sys- 
tems, or states which did not participate in 
NDEA. Responses from participating teach- 
ers and supervisors to the opinionnaire items 
follow. 
1. How Has NDEA Benefited the School 
Science Program: 
a. Through provision of supervisory per- 
sonnel and services? 
There were 48.5 per cent who rated 
this effect as “great benefit” while 36.5 
per cent described it as “moderate”; 15.5 
per cent said there was “little or no bene- 
fit.” Supervisors were considerably more 
enthusiastic on this point than were the 
elementary and secondary teachers. 
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b. Through provision of equipment for 
laboratory and demonstration teach- 
ing? 

Supervisors, secondary teachers, and 
elementary teachers all rated this effect 
of NDEA overwhelmingly (71.4 per 
cent) as of “great benefit” in overcoming 
gaps, neglect, and deficiencies; 11.8 per 
cent thought the effect to be “moderate.” 
c. Through the improvement of library 

facilities? 

Approximately 75 per cent of all re- 
spondents rated this effect as “great bene- 
fit” or “moderate.” However, 37.8 per 
cent of the secondary teachers described 
it as “little or no benefit” or “don’t 
know.” 

d. Through stimulating reconsideration 
and strengthening of courses and 
curricula? 

If positive, this might be a “bonus” 
effect of NDEA since the Act does not 
provide direct support for such en- 
deavors. Supervisors, secondary teachers, 
and elementary teachers were in high 
agreement that this effect was of “great 
benefit” (36.5 per cent) or “moderate” 
(41.4 per cent). 

Do You Feel That There Are Negative 

Aspects of NDEA Such As: 

a. Overemphasis on science at expense of 
other curriculum areas? 

A resounding 81.8 per cent said “no” 
to this question. Only four respondents 
said “yes, definitely adverse.” 

b. Excessive record keeping, reporting, or 
other “red tape”? 

All three categories of respondents 
were in high agreement that “no, require- 
ments seem moderate and reasonable” 
(73.1 per cent). Of the remainder who 
felt “yes, far too much,” those who ob- 
jected to federal requirements, accounted 
for 9.4 per cent of the total, while 
another 13.5 per cent complained about 
their state requirements. 

c. Excessive control or regimentation? 
The responses to this inquiry show that 

86.4 per cent of all respondents felt that 

“no, individual freedom and_ responsi- 

bilities are recognized and satisfactorily 

provided for.” 

d. Overemphasis on purchase and use of 
audio-visual materials? 


THIS MONTH’S COVER... 


The agricultural-meteorology team—Weathermen, 
agricultural scientists, broadcasters, newsmen, and 
telecasters are all links in the flow of tailored weather 
information to the farmer. This science team, operat- 
ing in the heart of Mississippi cotton country, delivers 
timely forecasts via the news outlets to aid the 
farmers’ day-to-day operations. Behind this continu- 
ous service (described in the lead article), the agro- 
meteorological research team probes the unanswered 
questions of weather's part in agricultural production. 
(Cover by courtesy of the U. S. Weather Bureau; 
artist, Marshall Kathan.) 


This question was asked because some 
claims have been made that audio-visual 
materials and methods may be used to 
excess at expense of firsthand laboratory 
work in science. The respondents (90.0 
per cent) voted “no, distribution of funds 
reasonably balanced.” 

e. Inequities among schools or grade 
levels? 

Again, all three categories of respond- 
ents were in high agreement in believing 
“no, distribution of funds reasonably 
satisfactory” (68.8 per cent); only a 
scattering of replies indicated neglect of 
one level or another—elementary, junior 
high, or senior high—or “yes, richer dis- 
tricts benefited disproportionately.” 


3. Asa Classroom Teacher, How Have You 


Benefited from NDEA: 
a. Acquisition of equipment and teaching 
aids? 

Elementary and secondary teachers 
alike agreed that the impact was “very 
great” (40.7 per cent) or “moderate” 
(52.4 per cent). Only 6 respondents 
said they had received “no benefit.” 

b. In receiving supervisory or consulta- 
tive personnel and assistance? 

Only 20.1 per cent reported this as 
a benefit in “great” or “moderate” degree; 
80 per cent indicated “no” provision 
of such help at local or system level. 
c.In being provided time to do course 

revisions, curriculum planning, etc.? 

It was felt that this might possibly be 
another “bonus effect” of NDEA. Ap- 
parently not, since 82.9 per cent of the 
teachers reported “no” to this item. 
d.In being provided with an improved 

daily or weekly teaching load? 

Again, a hoped-for fringe benefit ap- 
parently did not result, since 81.4 per 
cent of the teachers reported “no” to 
this question. 


4. What Do You Recommend to the 87th 


Congress? 

The returns on this question showed 
better than 90 per cent agreement among 
supervisors, secondary teachers, and ele- 
mentary teachers. Considering all replies, 
91.3 per cent voted for continuing federal 
support for schools in one of three forms: 
a.Some 32.1 per cent said “continue 

NDEA essentially as is.” 

b. Another 38.2 per cent said “expand 
NDEA to include such fields as Eng- 
lish and social studies.” 

c. And 21.9 per cent said “drop NDEA in 
favor of a general school support bill.” 


The above report has been submitted to 
the Legislative Reference Service of the 
Library of Congress and to the NSTA Board 
of Directors. It seems only proper to report 
also to the membership and to science 
teachers at large via TST. All who are con- 
cerned with NDEA and other federal legis- 
lation for schools should, of course, feel 
free—no, should feel obligated—to convey 
their concern and recommendations, (pro 
or con), to their Senators and to their Rep- 
resentatives in the House. 


BtbetH. Chir 
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HE environment of plants, animals, 

and man, located at the boundary 
of the vast ocean of atmosphere and the 
great mass of the earth, provides a 
laboratory where many independent 
variables are involved and few of them 
can be controlled. Because of these 
variables and their many individual 
fluctuations, meteorology and agricul- 
ture have gone through a long process 
of empirical development before any 
related physical principles began to un- 
fold to enable much progress. 

Today, meteorology has progressed 
to the point where fluid dynamics and 
the equations of motion derived there- 
from are utilized operationally in fore- 
casting broad-scale atmospheric pat- 
terns. This science stands at the thresh- 
old of revolutionary new developments 
as satellites show promise of relaying 
from the edge of our weather-producing 
atmosphere, information on the planet’s 
heat balance and other global factors. 
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By DONALD P. SPRINGER 


Agricultural Meteorologist, U. S. Department of Commerce, 
Weather Bureau, Washington, D. C. 


Agriculture, also, has developed to 
the point where, under uniform weather 
conditions, the variability from plant to 
plant of a given variety has been 
largely eliminated. The plant’s nutri- 
tional requirements are defined, the 
soil environment of the plant can be 
modified, and diseases and insect pests 
can be controlled. Agricultural scien- 
tists have developed the cyclotron or 
controlled climate chamber as a tool in 
assessing all of agriculture’s variables 
with the exception of weather. Through 
these developments the agronomist can 
state, “The DK-600 Hybrid corn, 
planted at x-pounds to the acre on 
Bolden Sandy Loam, with 350 pounds 
of 12-6-4 boron supplemented ferti- 
lizer per acre, and supplemental irriga- 


tion to maintain the soil at 75 per cent 
or more of field capacity with appro- 
priate applications of insecticide, can 
be expected to produce 125 bushels per 
acre, if weather conditions are favor- 
able.” 

The future may bring an era of agri- 
cultural development in which weather 
conditions can be controlled in the 
plant zone. Even today, with irrigation 
systems, an adequate moisture supply 
can be guaranteed in some areas. There 
is still no control, however, for exces- 
sive moisture, nor for sunshine, tem- 
perature, or wind. 

As the margin between income and 
cost of production in agriculture nar- 
rows, the farmer searches for methods 
of greater production efficiency. Most 
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of the facets of agricultural technology 
that experienced rapid development 
during the last two decades have nearly 
matured; but the growth period of the 
application of meteorology to agricul- 
ture is just “beginning.” In this effort 
a new and important science team is 
fast developing to bring to light agricul- 
ture-weather relationships. Practical 
applications of weather science to early 
plant growth and control were utilized 
by man even in his most primitive life. 
Current research efforts have developed 
from man’s early simple experiments. 

In the last two years, some of the 
vast potential of the science of agricul- 
tural meteorology has shown itself 
through a pilot project in agricultural 
weather service established in October 
1958 in the Mississippi Delta Area, the 
rich alluvial land flanking the east bank 
of “Old Man River” from Memphis to 
Vicksburg. This is the traditional plan- 
tation country where cotton is king. 
Here, the centuries old production 
practices have given way essentially to 
mechanization. 

In the heart of the Delta, a group of 
agricultural scientists at the Delta 
Branch of the Mississippi Agricultural 
Experiment Station, the U. S. Depart- 
ment of Agriculture Cotton Ginning 
Laboratory, and private companies 
such as the Delta and Pine Land Com- 
pany, have revolutionized the produc- 
tion of cotton and other crops in the 
climate of the humid Southeast. Insect 
and disease resistant—but not immune 
—varieties of cotton have been devel- 
oped; insecticides, fungicides, and their 
application are studied; and the me- 
chanical cotton picker has been engi- 
neered. To this agricultural science 
team of plant pathologists, physiolo- 
gists, agronomists, entomologists, bota- 
nists, agricultural engineers, and agri- 
cultural economists has been added an 
Advisory Agricultural Meteorologist. 
His purpose—to help farmers utilize 
weather as an ally rather than an adver- 
sary in crop raising. 

From planting through harvest and 
processing, cotton is one of the most 
weather-sensitive of crops. When soil 
temperatures fall below 60° F or if the 
soil is water saturated, seed will rot in 
the ground, and vast acreages must be 
replanted. As the crop develops, the 
year’s first generation of destructive in- 
sects hatches, and in this climate sev- 
eral more generations follow before 
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Figure 1. Probability that the average soil temperature 


will reach certain levels during the spring. 


cold weather suspends insect activity. 
Summer and thunder showers which 
occur at intervals of only a few days 
reinforce the moisture of already hot, 
humid air to provide an ideal environ- 
ment for fungus diseases. As the crop 
matures, the plants must be defoliated 
for the mechanical picking machines. 
If frost comes early enough, Nature 


removes the plant foliage; if not, chemi- 
cals must be applied to do the job. 

The science and practice of agricul- 
tural meteorology are applied in nearly 
all operational planning and cultural 
practices throughout the crop season. 
The weather-agriculture team estab- 
lished has made these applications pos- 
sible through meeting the four basic 


Figure 2. DAILY GUIDE FOR BEGINNING MECHANICAL COTTON PICKING* 


(Applicable in Mississippi Delta Area) 
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* Applies to clear weather 











If rain in previous 24 hours, use heavy dewlines regardless of dew intensity 


If strong winds are blowing, subtract approximately 30 minutes 


Under persisent cloudy skies, add 30 minutes or more 


If it rains, DO NOT PICK 











NATIONAL COTTON COUNCIL, MEMPHIS, TENN 


Weather forecasts are important to aerial application of agricultural chemicals. 


Measuring and recording temperature and humidity in ripe cotton. 








needs of modern agriculture for weather 


service. These requirements are: 

1. Frequent issuance of weather fore- 

casts geared to current operations. 
2. Communications to make this in- 

formation immediately available 
throughout the service area. 

3. Joint research and liaison between 

meteorologists and agriculturists. 

4. Education to show agricultural in- 
terests how to let weather and 
weather information work for them. 

In the Mississippi Delta, these re- 
quirements were met by providing 
Specialized Farm Weather Forecasts 
prepared by experienced agricultural 
weather forecasters and issued at least 
three times daily. These forecasts in- 
clude the expected amount and per cent 
of areal coverage of precipitation, the 
amount of cloudiness, temperature ex- 
tremes, wind speed and direction, dew 
intensity and duration, and _ other 
meteorological factors of importance to 
agriculture. 

Weather Teletypewriter Service to 
make forecasts and other agricultural 
weather advisories immediately avail- 
able to everyone in the service area. 
This service is equally available to all 
radio and TV stations and other mass- 
distribution outlets in the service area. 

Research on agriculture-weather re- 
lationships and their application to 
farming. 

Extension A dvisory Service by county 
agents and through the issuance of 
Daily Farm Weather Summaries which 
interpret weather conditions in terms 
of their influence on current farming 
operations. 

The weather-agriculture research 
team in the Mississippi Delta Area has 
produced a number of valuable 
methods for use by farmers in increas- 
ing the efficiency and quality of produc- 
tion. The final result in using one method 
included recommendations on the date 
for spring planting of cotton. Agricul- 
tural scientists have determined the 
soil temperatures required for germi- 
nation and growth of cotton seeds; ex- 
periments show that 10 per cent of the 
seeds planted emerge at a soil tempera- 
ture of 60° F, 75 per cent at 65° F, 
and 93 per cent at 75° F. Field studies 
show that soil temperature of 65° F is 
a practical level for planting. Studies of 
the climate of the Delta wherein long- 
term records of air temperature were 
compared with relatively short records 
of soil temperature led to an analysis 
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of the probability of soil temperature 
in the planting zone reaching certain 
levels during the spring months. Figure 
1 shows this relationship.! 

Through this analysis, the farmer 
knows that the soil temperature will be 
65° or higher by about April 22 in 
eight years out of every ten. This prob- 
ability, coupled with the long-range 
(30-day) weather outlook regularly 
prepared by the Weather Bureau, pro- 
vides the farmer with an estimate of his 
chances of obtaining a good stand of 
cotton at the various possible planting 
dates which are determined. 

The usefulness of this combination 
of climatological analysis and long- 
range weather forecasting was demon- 
strated in the 1959 crop season when 
an outlook for unusually cool weather 
for the period from mid-March to mid- 
April led to a recommendation that 
farmers delay cotton planting until late 
April or early May. Farmers in the 
area estimated that nearly one million 
dollars in replanting costs were saved 
through this recommendation. 

In another research project, stimu- 
lated by intense interest in cotton- 
quality improvement, field studies were 
made of the hour-to-hour variation of 
relative humidity in defoliated and un- 
defoliated cotton fields at harvest time. 
A comparison of these studies with 
previous measurements of the moisture 
of the seed cotton at ginning and of the 
relationship between this moisture con- 
tent and relative humidity in the field 
resulted in the development of “A 
Daily Guide for Beginning Mechanical 
Picking,” reproduced as Figure 2.” This 
guide shows farmers the earliest time 
of day at which mechanical cotton 
pickers may be used with assurance of 
sufficiently low cotton-moisture content 
to protect cotton quality. 

Many other studies are being con- 
ducted by the weather-agriculture re- 
search team. The research is showing 
more and more conclusively that 
weather’s influences on agricultural pro- 
duction go far beyond the obvious 
effects of flood, drought, freezing, and 
searing heat. The surface has been 
barely scratched in uncovering and un- 


1J. A. Riley. ‘‘Climate of the Delta Area of Mis- 
sissippi.”” Bulletin 505. Mississippi State College 
Agricultural Experiment Station, State College, Mis- 
sissippi. September 1960. 

2J. A. Riley and E. B. Williamson. ‘Relative 
Humidity in Cotton Fields at Harvest Time.’ Bul- 
letin 581. Mississippi State College, State College, 
Mississippi. July 1959. 
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Measuring the microclimate of the cotton field. 


derstanding the more subtle influences 
that are so important to efficient pro- 
duction of our nation’s food and fiber. 

The most immediate results of the 
agricultural weather service in the 
Delta accrue from the daily farm 
weather forecast program. These fore- 
casts, furnished for use as a factor in 
day-to-day planning of farming opera- 
tions, are a highly perishable product. 
They utilize reports from weather- 
surveillance radar that tracks showers, 
thunderstorms, and severe weather 
across the area. The communications 
system utilizing teletypewriter circuits 
that connect the weather forecasting 
offices to radio and television stations 
throughout the area makes these fore- 
casts immediately available to every 
farmer. 

The ideal weather service for the 
farmer would be one in which a com- 
pletely accurate forecast of day-to-day 
weather could be given for the entire 
crop season. However, the present state 
of the art and science of meteorology 
permits only 80 to 85 per cent accuracy 
for a twenty-four to thirty-six hour 
period and limits even broad statements 
of general trends in weather to a maxi- 
mum useful period of about thirty days. 
Because of these limitations, specialized 


weather forecasts for agriculture are 
tending toward expression in terms of 
probability. When the chances of show- 
ers are expressed in terms of the per- 
centage of the forecast area that can be 
expected to receive rain, the farmer can 
estimate the risk involved in perform- 
ing an operation that will cost him extra 
money if the showers fall on his farm. 

The Mississippi Delta Project repre- 
sents a new furrow in the field of agri- 
cultural weather service which has lain 
fallow for most of the last thirty years. 
The project’s byword is service, a serv- 
ice that makes up-to-the-minute opera- 
tional weather forecasts available to 
every Delta farmer. The forecasting 
service is supported by modern tools of 
meteorology including weather-surveil- 
lance radar and the electronic digital 
computer. The basic forecasts are 
service-oriented through the weather- 
agriculture team’s operational interpre- 
tation of available meteorological infor- 
mation. Climatological information is 
geared to service applications by pre- 
senting it in terms of probability rather 
than the shopworn averages, means, 
and normals. Crop-weather research re- 
sults in service through the educational 
program directed toward the farm 
operator. 





Service to advance research results 
may also be stimulated at an early 
period in the classroom. Simple experi- 
ments or demonstrations planned for 
the student in the areas of agricultural 
meteorology often develop or lead to 
advanced progress, and serve as spring- 
boards for serious effort. Two elemen- 
tary experiments are described below. 
A comparison of the current research 
in the Mississippi Delta Project and 
these related experiments would reveal 
their significance and application. In 
the years to come, there is no question 
that the new ~ience team of agricul- 
tural meteorology will be a vital part 
of our growth and development. 


Experiments in Agricultural 
Meteorology 


I. Hay Curing Weather—lIts Influence 
on Quality. 


Procedure 


1. Cut a sample of tall grass (prefer- 
ably clover, alfalfa, or another 
leafy legume) and divide it into 
two equal portions. 

2. Place both samples in a sunny 
spot for three or four hours. 

3. Remove one sample, spray it with 
water (equivalent to a 12-inch 
rain shower), and remove it from 
sunshine for an hour or two. 

4. On the following day, again place 
both samples in an exposed sunny 
location. 

5. Compare both samples when the 
one which has not been “rained 
on” is cured, i.e., dry but not 
brittle with a good green color. 


Observation 


The difference in quality in the two 
samples of hay will be apparent to 
the eye, to the touch, and, if facilities 
for chemical analysis are available, 
marked differences in protein con- 
tent and other important nutritional 
factors can be measured. It can be 
noted that the “rained on” sample 
is subject to shattering of leaves from 
the stem, that it is brittle, pithy, and 
darkened in color (an indication of 
vitamin loss). 


II. Observation of Micrometeorological 
Temperature Variations. 


Procedure 


1. Obtain three mercury-in-glass 
thermometers calibrated for out- 
door use. 
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2. Expose the thermometers on a 
post with shield to protect from 
direct sun rays at the over-sod 
heights of 4, 18, and 48 inches. 


3. Read all three thermometers 
hourly from early morning to late 
afternoon. 


4. Take readings on a sunny, calm 
day, a sunny, windy day, and a 
cloudy day. 

5. Plot on graph paper with time 
of day as the abscissa and tem- 
perature as the ordinate. Prepare 
one graph for each type of day 
with the temperature variation 
at each level identified. 

6. Compare the variation of tem- 
perature with height on each of 
the various types of days. 


Observation 


A relatively simple study of this na- 
ture shows the tremendous varia- 
tions in climate in the plant environ- 
ment. It also indicates the role of 
the surface of the earth in the ab- 
sorption of heat and the subsequent 
warming of the atmosphere. Sec- 





ondarily, it gives a hint as to the 
role of wind in distributing the heat 
absorbed at the surface and shows 
the uniformity of temperature under 
cloudy skies when the heat from in- 
solation is filtered out by cloud 
cover. 


The Weather Bureau hopes to be 
able to extend services as described to 
all of the nation’s intensive agricultural 
production areas. Agricultural meteor- 
ologists and agricultural scientists are 
looking forward to a double-barreled 
program of weather service for agricul- 
ture in the future. First, to present to 
farmers and the general public timely 
weather advices tailored to their opera- 
tional needs. Second, to continue and 
to expand research into the influences 
of weather and climate on agricultural 
production. Both phases of this pro- 
gram are in their infancy compared to 
other phases of agricultural technology, 
and close cooperation between the sci- 
ences of agriculture and meteorology 
will be required to bring them to their 
full stature in the progress of science. 


Field studies show weather’s influence on quality of machine harvested cotton. 


S. WEATHER BUREAU 
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TEACHING OF ATOMIC STRUCTURE 


Report of the Course Given in the High Schools of the Soviet Union 


By GEORGE SIEMIENCOW 


Instructor, Department of Chemistry, Lafayette College, Easton, Pennsylvania 


NOTE: Presented at the Third Delaware 
Valley Regional Meeting of the American 
Chemical Society in Philadelphia, Pennsyl- 
vania, February 25, 1960. Permission for 
publication in TST has been granted by the 
American Chemical Society. 


iTH the advance of science in 

all countries and particularly the 
emphasis placed on curriculum devel- 
opment in Soviet Secondary Schools, it 
may be of interest to describe one of 
the important science units introduced 
in the Soviet curricula, namely, 
“Atomic Structure.” 

In an earlier study,’ the teaching of 
chemistry in Soviet Secondary Schools 
was published in 1959. Both articles 
are based on my studies of Soviet text- 
books, syllabi, and methodic literature. 
The approach has been to gather ma- 
terial from the historical and present 
status of the teaching of these units. 

First attempts to introduce the 
atomic structure into high school chem- 
istry were made in the mid-twenties. 
Some textbooks introduced the atomic 
structure at the end of the course to- 
gether with the periodic system, but 
did not use the atomic structure to ex- 
plain the properties of the elements. 

In the year 1932, the syllabus and 
the standard textbook placed the 
atomic structure together again with 
the periodic system after the discussion 
of nonmetals was finished. Again, no 
attempt was made to use the atomic 
structure to explain the properties of 
elements. 

In the syllabus for the year 1948-49, 
atomic structure was introduced for the 
first time in the second year of high 
school chemistry study. Four years are 





1 George Siemiencow. ‘Teaching of Chemistry in 
Soviet Secondary Schools.’ Proceedings of the Penn- 
sylvania Academy of Science, 33:106. 1959. 
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the total number devoted to chemistry 
with a more detailed discussion of 
atomic structure given in the last year. 
This solution, together with the at- 
tempts of some teachers to introduce 
atomic structure in the first year of 
chemistry study, met with strong criti- 
cism and was abandoned for the time 
being. In 1958, however, the earlier 
introduction of atomic structure was 
strongly defended by Kiryushkin,? 
author of the standard textbook for 
grade 7, in the second edition of his 
teacher’s manual for methods of teach- 
ing chemistry in high school. 
According to the syllabus worked 
out by the Academy of Pedagogical 
Science of the Russian Soviet Federated 
Socialist Republic (RSFSR) in the 
early fifties, the atomic structure was 
placed after the discussion of the peri- 
odic system in the beginning of the 
third year of chemistry study. With 
some changes, this syllabus was used 
until the recent reorganization in Soviet 
education in all schools, and to a great 
extent it is still in use. In this syllabus, 
atomic structure is preceded by a dis- 
cussion of the fundamental concepts 
and laws of chemistry, atomic theory, 
alkali metals, halogens, oxygen, and 
sulfur. It is followed by the discussion 
of nitrogen and phosphorus, carbon 
and silicon, and metals. The properties 
of all of the elements that follow the 
unit “Atomic Structure” should be 
studied according to the syllabus and 
are discussed in the standard textbook 
on the basis of their atomic structure. 
T. M. Drizovskaya® in her work, The 





2D. M. Kiryushkin. Metodika prepodavaniya 
khimii v sprednei shkole. (Methods of Teaching 
Chemistry in High School.) Moscow. 1958. 


8 T. M. Drizovskaya. Izucheniye voprosov stro- 
yeniva atomov v shkolnom kurse khimii. (The Study 
of Problems of Atomic Structure in the High School 
Course of Chemistry.) Moscow. 1958. 


Study of the Problems of the Atomic 
Structure in the High School Course of 
Chemistry, formulates the purposes of 
this unit: . . . “to acquaint the students 
with the structure of the atoms of the 
first three periods of the periodic sys- 
tem, to give an idea about the diversity 
of forms of matter, and their qualitative 
distinction and their unity, at the same 
time.” It further explains to the stu- 
dents the formation of compounds with 
a covalent and electrovalent (ionic) 
bonding and the nature of valence. The 
student should also master the concepts 
of “element” and “isotope” and under- 
stand the following aspects of the peri- 
odic law in the light of the atomic struc- 
ture: (1) The physical significance of 
the periodic law, (2) The reasons for 
the similarity of elements of one family, 
(3) The reasons for the change of the 
properties of the elements in one 
period, and (4) Physical significance of 
the atomic number of the elements and 
the order of the distribution of the ele- 
ments in the periodic system. As a re- 
sult of the study of this unit, the student 
should see the part played by Russian 
scientists in the shaping of the theory 
of atomic structure, and also the mean- 
ing of this theory for the development 
of the science and the dialectical- 
materialistic world outlook. 

After studying this unit, the student 
should be able (1) to draw electronic 
diagrams for the elements and ions of 
the three short periods, and on the 





EDITOR’S NOTE: The author was born 
in Kiev, Russia, attended secondary school 
there and received the degree of Chemist 
(MS Degree equivalent) from the Public Uni- 
versity of Kiev. He taught at a secondary 
school and engineering institute in Russia. 
Although completing his work as a degree 
candidate for a doctoral in the chemical sci- 
ences (PhD equivalent), it was not conferred 
due to the interference of World War II. His 
teaching experience began in a displaced per- 
son’s camp (six years) until 1951 when he 
came to America. He joined the staff at 
Lafayette College in 1953. 
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basis of the atomic structure to make 
conclusions about the properties of the 
elements, (2) to draw diagrams of com- 
pounds with covalent and ionic bond- 
ing and write equations of simple 
oxidation-reduction reactions in elec- 
tron-ionic form, and (3) to find the 
similarity and the difference in struc- 
ture and properties of elements of the 
same family and of the same period, 
and in connection with this the likeness 
and difference in forms and properties 
of their compounds. 

The unit “Atomic Structure” in the 
standard textbook‘ is divided into the 
following subunits: Electrons—con- 
stituent parts of atoms, Radioactivity, 
Nucleus—a constituent part of the 
atoms, Composition of atomic nuclei, 
Isotopes, The atomic structure of the 
elements in the short periods, Combi- 
nation of atoms into molecules, and 
Valence of elements and atomic struc- 
ture. 

From nine to eleven hours are as- 
signed to the unit. Drizovskaya® pro- 
poses the following distribution of 
material: 


Lesson 1. Short information from the his- 
tory of the development of the 
atomic theory. Discovery of the elec- 
trons. 

Lesson 2. Radioactivity. 

Lesson 3. The presence of a positively 
charged nucleus in the atom. The 
planetary model of the atom. 

Lesson 4. Electron levels of the atom. 

Lesson 5. The structure of the nucleus of 
the atom. Isotopes. 

Lesson 6. Summary. 

Lessons 7-8. Chemical bond. Valence. 

Lessons 9-10. The periodic law and the 
periodic system in light of the theory 
of atomic structure. 

Lesson 11. Summary of all the material 
covered in the unit, “Atomic Struc- 
ture.” 


D. M. Kiryushkin® proposes a dif- 
ferent distribution of material: 


Lesson 1. First acquaintance wtih the phe- 
nomenon of radioactivity. 

Lesson 2. Atomic structure. 

Lesson 3. The structure diagrams of ele- 
ments of the first three periods of the 
periodic system. 

Lesson 4. Chemical bonding and valence. 

Lesson 5. Explanation of chemical reac- 





# Yu. V. Khodakov, L. A. Tsvetkov, S. G. Shapo- 
valenko, D. A. Epshtein. Khimiya. Uchebnik dla 8-10 
klassov srednei shkoly. (Chemistry. Textbook for 
8-10 Classes of the Middle School.) Moscow. 1960. 

5 Loc. cit. 


® Loc. cit. 
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tions from the point of view of elec- 
tronic theory. 
Lessons 6-7. Radioactive changes and the 
composition of the atomic nuclei. 
Lesson 8. The periodic system in the light 
of the atomic structure. 


Lessons 9-10. Review and examination. 


The discussion of the atomic struc- 
ture in the standard textbook is on a 
high level, certainly not lower than that 
presented in American high school 
chemistry texts. Two strange mistakes 
or oversimplifications should be noted. 
After explaining very clearly the for- 
mation of sodium and chloride ions, 
the author claims that these ions are 
attracted one to the other to form a 
molecule of NaCl. He also claims that 
the valence of an element is equal to 
the amount of electron pairs binding its 
atom to other atoms. 

T. M. Drizovskaya’ in her work 
gives detailed outlines for all lessons. 
I have translated one of them in my 
above-mentioned work under footnote 
reference No. 1. 

She also discusses the different meth- 
odic approaches to the teaching of 
atomic structure at length, and sub- 
divides these approaches into three 
classes: informationally dogmatic, his- 
torically logical, and informational with 
elements of proof. 

The ‘“‘informationally-dogmatic”’ 
method consists of the dogmatic exposi- 
tion of basic concepts of the theory of 
atomic structure without proof, with- 
out any information about the methods 
by which these theories were dis- 
covered, and without any demonstra- 
tions. 

The “historically-logical’” method 
consists of the exposition of the basic 
concepts of the theory of atomic struc- 
ture with proof and in its historically 
logical consequence. The most impor- 
tant apparatus are demonstrated. 

In the “informational method” the 
basic concepts are first exposed with 
elements of proof, and then the student 
is acquainted with the methods by which 
they were discovered. Different kinds 
of apparatus are demonstrated in 
action. 

Experimental lessons performed in 
several Moscow schools proved that the 
results are better when the two last 
methods are used. 

As a result of analysis of examina- 
tions and individual talks with stu- 





7 Loc. cit. 





dents, the author finds topics that are 
particularly difficult for students. They 
are: proof of existence of electrons, 
proof of existence of the atomic nu- 
cleus, the part played by Russian and 
Soviet scientists in the development of 
the atomic structure, the periodicity of 
the properties of the elements, the 
essence of the covalent bond, relation- 
ship between the atomic structure of 
the elements of one subgroup and their 
properties, and the difference between 
the structure and the properties of an 
atom and an ion of the same element. 

The following statement from the 
standard textbook® is interesting as it 
shows the intensity of the fight of the 
Soviet rulers against religion: “By 
shaping the theory of atomic structure, 
science has proved again that even the 
most complicated phenomenon of na- 
ture can be cognized. In this way again 
and again science refutes the assertion 
of religion that man cannot penetrate 
in the essence of phenomenon of nature 
and cognize them. Science is incom- 
patible with religion and opposed to it.” 

On the basis of additional material 
that was published or became available 
after the presentation of the author’s 
initial paper, conclusions can be drawn 
about the place of the unit “Atomic 
Structure” in the chemistry syllabus of 
the Soviet school after the recent 
reorganization. 

The syllabus of the eight-year school? 
does not contain anything indicating 
that the atom consists of smaller par- 
ticles. In the syllabus of the Secondary 
School with Production Training, three 
years will be added to the eight com- 
pulsory years for some students. 
“Atomic structure” will constitute, to- 
gether with the periodic system, the 
fifth unit of the first of three years of 
chemistry study. 

In conclusion, here is a translation 
of the Unit: “Periodic law and the 
periodic system of chemical elements 
of D. I. Mendeleev. Atomic Structure.” 
From the syllabus for the school year 
1958-1959.1° 





8 Y. V. Khodakov et al, Joc. cit. 


® Programma po khimii_ vos’miletnei shkoly. 
(Chemistry Syllabus of the Eight-Year School.) 
Khimiya v Shkole (Chemistry in School.) May-June, 
1960. p. 10-18. 


10 Glavnoye Upravelniye Shkol Ministerstva Pros- 
veshcheniya RSFSR. (Chief Office of Schools of the 
Ministry of Education of RSFSR.) Programmy 
Sredney Shkoly. Khimia. (Syllabi of Secondary 
Schools. Chemistry.) Gosudarstvennoye uchebno 
pedagogicheskoye izdatel’stvo ministerstva pros- 
veshcheniya. Russian Soviet Federated Socialist 
Republic. Moscow. 1958. 
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“Periodic law and the periodic sys- 
tem of chemical elements of D. I. 
Mendeleev. Short and long periods. 
Groups and subgroups. Prediction of 
new elements by D. I. Mendeleev. 
Atomic Structure. Short information 
about radioactivity. Atomic numbers 
of elements and the charges of the 
nuclei. Short information about the 
composition of the atomic nucleus: 
protons and neutrons. Isotopes. Elec- 
tronic levels of the atoms of the I-III 
periods. Formation of compounds in 
the light of the ideas about atomic 
structure. Ionic and atomic bonding. 
Dissociation of acids, salts, and bases 
in water. Reaction of acids, salts, and 
bases in solutions. 

“Periodic law and the periodic sys- 
tem of the elements in the light of the 
data about atomic structure. Impor- 
tance of the works of D. I. Mendeleev 
for the development of chemistry. 

“Demonstrations and laboratory ex- 
periments: Demonstration of the 
Crookes tubes and of the spinthari- 
scope. Testing of solutions of sub- 
stances for electrical conductivity. Re- 
actions of acids, salts, and bases in 
solutions.” 


MSOE’s new 


New Classes Start Quarterly 
—September, January, April, 
June. Visitors Welcome for 
Tours and Counseling. 


Through its unique com- 
bination of collegiate engi- 
neering and technical in- 
stitute courses, MSOE is 
preparing even greater 
numbers of young men for 
careers as engineers or 
engineering technicians. 
MSOE’s 4-year programs 
lead to Bachelor of Science 
degrees in electrical or 


Preparing young men 
for engineering Careers 


Allen-Bradley Hall of Science 





The 2-year courses lead to 
Associate in Applied 
Science degrees in elec- 
tronics communications, 
electrical power, computer, 
air conditioning, indus- 
trial, and metallurgical 
technology. An optional 
3-month pre-engineering 
course is offered to 
strengthen the academic 
background of students 
who require it. MSOE 
offers financial aid to qual- 
ified students. For addi- 
tional information, write 


mechanical engineering. today for general catalog. 


Milwaukee School Of Engineering 
Dept. MS-168, 1025 N. Milwaukee St., Milwaukee 1, Wis. 





The fiction of Jules Verne is rapidly becoming fact as the world begins to adapt to a new 


“‘spaceage’’. Satellites are now in orbit. 


Sending a rocket to the moon is under active 


discussion. Outer space travel is sufficiently close for the conducting of military experiments 


to simulate its conditions. 


In teaching, there is a compelling need to give students an opportunity to do more than 


just read about the universe. 


An astronomical telescope must be capable of resolving pinpoints of light at enormous 
distances. It, therefore, has to be designed specifically with that objective in view. Highly 
precise and matched optics are essential to obtain the crystal-clear image definition so 
necessary for astronomical observations to be meaningful. Mechanical mountings must also 
be built to close tolerances in order to accurately track a star or planet. You will find 
all of these requirements superbly matched in a UNITRON. 





2.4-Inch ALTAZIMUTH REFRACTOR 

MODEL 114 — COMPLETE with Altazimuth 
Mounting and slow motion controls for both 
altitude and azimuth, tripod, 5X-16mm. view 
finder, rack and pinion focusing, 4 eyepieces 
(100X, 72X, 50X, 35X), choice of UNIHEX 
rotary eyepiece selector or star diagonal 
and erecting prism system, sunglass, dew- 
cap, dustcap, wooden cabinets, 

AAs cic its sciicessnssensheamanasndeosate $1 25 
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MODEL 166 — COMPLETE with Equatorial 


i 


Mounting and slow motion controls for decli- 
nation and R.A., setting circles with verniers, 
clock drive, metal pier, Astro-Camera, 10X- 
Super-UNIHEX rotary eyepiece selector, sun- 
— —_— apenas diaphragm, UNIBAL- 
NCE, dewcap, dustcap, 
wooden pts oy lectrautiens beopeie 1280. 
42mm. viewfinder, 2.4’ guide telescope, rack 
and pinion focusing, 9 eyepieces (375X-25X). 


4-Inch PHOTO - EQUATORIAL REFRACTOR 





UNITRON telescopes are America’s largest 
selling refractors. They have withstood the 
test of time and are fully guaranteed. There 
are 16 models to choose from and easy payment 
terms are available. 

Here is a selection of UNITRON Refractors: 

| og. SESS ID eee $ 75.00 
7 gy $ 225.00 
3” Altazimuth 
3” Equatorial 
4” Altazimuth 
4” Equatorial 
6" Photo-Equartorial with clock drive 

CD ID sists ecreensanissciscininionil $5660.00 














This valuable 38-page Observers Guice and Catalog 
is yours for the asking! It will help you in the wise 
selection of a telescope suitable for your needs and 
at a price to fit your budget. 


Contents include — 
e Observing the sun, 
and 


moon, planets 
wonders of the sky 
Constellation map 
Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 






UNITRON 


INSTRUMENT COMPANY «+ TELESCOPE SALES 
66 NEEDHAM ST., NEWTON HIGHLANDS 61 
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INVESTIGATIONS OF LIVER AND KIDNEY 


Design of a Dual Apparatus for Research Study 


By FREDERICK R. AVIS 


Chairman, Science Department 


and ANNA PLISCZ 


Research Assistant, Saint Mark’s School, Southborough, Massachusetts 


N the spring of 1959, the National 
Cancer Institute of the National In- 

stitutes of Health awarded the author a 
three-year research grant for an in- 
vestigation of the effects of anticancer 
drugs on perfused bovine blood, the 
kidney, and the liver.! The problem re- 
solved itself into three parts: (1) to 
design an apparatus for the simultane- 
ous perfusion of the liver, as well as 
the kidney; (2) to establish norms for 
the blood, tissues, and urine for con- 
trolled perfusions without drugs; and 
(3) to proceed with an investigation of 
drug action. The accompanying article 
reports on the first two parts of the 
work, and the third aspect is now in 
operation. 

The apparatus described herein is 
purely a research instrument and costs 
approximately $1500 to duplicate. For 
teachers and students who might like 
to work with a simpler perfusion appa- 
ratus, detailed information on one cost- 
ing about one-tenth of this amount is 
described in the author’s book.? 

When the grant was awarded, the 
National Cancer Institute was not only 
interested in the scientific aspect, but 
also in the ramifications and possible 
trends such projects might have in the 
field of science education at the sec- 
ondary school level. Some of these are 
briefly presented below. 

Everyone is aware of the shortage 
of scientists in our country. Since many 
teachers at the secondary school level 
have the training and ability to carry 
out research programs, they may prove 





1 This investigation is supported by research grant 
No. CY-3854 (C2) from the National Cancer Insti- 
tute, National Institutes of Health, U. S. Public 
Health Service, Washington, D. C. 

® Frederick R. Avis. About Mice and Men: An 
Introduction to Mammalian Biology. J. Weston 
Walch, Publisher, Portland, Maine. 1957. 
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to be a significantly large, untapped 
source of scientists. 

As one who has been concerned with 
the hiring of high school science teach- 
ers over a period of twenty-five years, 
the author has often been disappointed 
in the loss of outstanding teachers to 
colleges and research institutions. Al- 
though the teachers have been inspired 
and have enjoyed teaching secondary 
school students, the urge and opportu- 
nity to do research became more of an 
incentive to follow. Apparently, this 
trend is developing, since programs 
such as summer institutes provide op- 
portunities for advanced studies and 
thereby expose the teacher to advanced 
laboratory work with its exciting prob- 
lems related to research. This is bound 
to lure people who possess active, 
imaginative, scientific minds over to the 
pursuit of pure research. Let there be 
no misunderstanding in the reader’s 
mind as to the attitude of the author 
in regard to the secondary school teach- 
er taking advanced science courses in 
this day and age. It is an absolute must. 
The situation, however, does produce a 
dilemma which perhaps can best be 
solved by the awarding of research 
grants to qualified teachers in order 
that they can satisfy this commendable 
need which so many have ingrained in 
them. 

One of the fears confronting the de- 
voted teacher is that he may slip into 
a rut in the presentation of his subject 
matter or fall behind in his understand- 
ing of new developments, and the proc- 
ess of mental necrosis will thereby begin 
its gradual development. Research may 
be described as a preventive medicine 
because it is bound through discipline 
and challenge to keep the mind active, 
alert, and imaginative. 


Turning now from the teacher to the 
students, we find that research un- 
doubtedly has additional, far-reaching 
effects on their work. To have a re- 
search project carried out in their own 
laboratory is exciting and arouses tre- 
mendous student interest. Not only are 
the students who are actually enrolled 
in science courses following the pro- 
gram closely, but on “perfusion days” 
when the apparatus described herein is 
in operation, there is a continual flow 
of all members of the student body into 
the laboratory. At Saint Mark’s we have 
six forms with an age span from twelve 
to nineteen years, and from the young- 
est to the oldest the program has de- 
veloped enthusiasm and interest in 
science. Just how much motivation to- 
ward careers in science is developed 
only time can determine, but we do 
expect to carry out follow-up studies on 
these students to ascertain possible 
effects of the program on _ career 
choices. 

A definite practical advantage for 
the students is that the apparatus used 
in the research program for the analy- 
sis of blood, tissue, and urine can also 
be adapted to work in other courses. 
The equipment has made possible the 
design of more meaningful, advanced 
laboratory experiments. Examples are 
work involving the histological unit, the 
Warburg apparatus for measurement of 
tissue respiration, the Van Slyke appa- 
ratus for analysis of oxygen and carbon 


TABLE |. Summary of the average loss of red 
and white cells during the six-hour perfusion. 
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DUAL PEREUSIONS 


GRAPH I. Oxygen uptake by liver and kidney 
tissue before and after six-hour perfusion. 


dioxide in blood, and the spectro- 
photometer for such determinations as 
glucose in blood, glycogen content of 
liver, hemoglobin, etc. Since these ex- 
periments are challenging and involve 
more discipline, the students work 
harder in the laboratory and on written 
reports, taking more pride in and pains 
with their study. 

Material gains in the science depart- 
ment undoubtedly will come as a result 
of the enthusiasm and confidence the 
local authorities develop when research 
is being recognized and carried out in 
their school laboratories. An excellent 
example of this is shown in the descrip- 
tion of our new facilities which was 
presented in the February 1960 issue 
of The Science Teacher. 

It is our fervent hope that the Na- 
tional Cancer Institute, other depart- 
ments of the National Institutes of 
Health, and many institutes and indus- 
tries will award grants to qualified sec- 
ondary school science teachers for re- 
search. The impact on science educa- 
tion may well prove to be most signifi- 
cant for the future of our country. 

For some time it has appeared im- 
portant to design an apparatus which 
would simultaneously perfuse both a 
liver and kidney in such a manner that 
a continuous flow of blood would occur 
from the liver to the kidney and back 
to the liver. Such an apparatus could 
be used for demonstrating the effects of 
drugs upon these organs. Figure 1 pre- 
sents a diagram of it, and various 
aspects of how it is used are discussed 
below. 

1. The maintenance of constant tem- 
perature: The heating mechanism con- 
sists of a hot plate hooked into the 
thermoregulator circuit in series. The 
thermoregulator is a merc-to-merc 
thermometer regulator which is con- 
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trolled by an electronic relay. A ten- 
gallon stainless steel pail with a tubular 
outlet at its base is placed on the hot 
plate. The blood reservoir is placed in 
this pail, and sufficient water is added 
to form a jacket around the reservoir. 
The water is drawn from the base of 
the pail by a centrifugal pump and cir- 
culated up through the outer jackets 
of the two West-type condensers and 
eventually up to the inner chamber of 
the Friedrich condenser where the over- 
flow is returned to the pail. Each side 
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DUAL PERFUSION 


LIVER AND KIONEY 


of the apparatus has such a thermo- 
regulating device for bovine perfusion. 
With this assembly, the blood is main- 
tained within a limit of plus or minus 
two-tenths of a degree centigrade. The 
temperature is maintained at 38° C, the 
normal body temperature of cattle. 
2. The circulation of the blood: Two 
liters of blood are used on each side of 
the apparatus for a normal dual per- 
fusion. The blood reservoir consists of 
a 2-1 Erlenmeyer flask which is placed 
within the stainless steel pail. The blood 
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FIGURE 1. 


FC—Friedrich’s condenser. 

R—Reservoir. 

WC—West type condenser. 
SP—"‘Systolic’’ blood pressure manometer. 
DP—"Diastolic’’ blood pressure manometer. 
DPV—Double perfusion valve. 
FCT—Finger cot. 

SC—Spring clamp. 

ER—Electronic relay. 

CP—Centrifugal pump. 
TR—Thermoregulator. 

DRP—Dual respiratory pump. 
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Assembled perfusion apparatus. 


LC—Liver chamber. 

CVC—Cannula for inferior vena cava. 
1P—Infusion pump. 

DR—Drug reservoir. 

SrC—Screw clamp. 

CRA—Cannula for renal artery. 
KC—Kidney chamber. 

UV—Urine vial with ureteral cannula attached. 
GO—Gas overflow. 

NF—Nylon filter. 

BR—Blood reservoir. 

HP—Temco hot plate. 
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FIGURE 2. Dual Pump. CB—Electronic speed 
control box, P—Pistons, AV—Air valves, and 
M—Motor. 


is filtered through a pair of nylon filters. 
The pumping action is regulated by a 
dual respiratory pump which consists 
of a third horsepower motor driving 
two pistons alternately. The output of 
each piston may be regulated by an ad- 
justment of the piston rod to the drive 
shaft. The air output of each piston can 
be varied from 0 to 750 cc. Due to 
careful valve regulation, the air is 
sharply drawn in and expelled from 
each of these pistons, a desirable as- 
pect when the pump is used for per- 
fusion. Two hundred and seventy-five 
cc of air is injected and withdrawn from 
a medium sized rubber finger cot. The 
extension and contraction of the cot re- 
sults in the pumping action on the blood 
which is transmitted through a double 
perfusion valve. 

After blood has been drawn through 
the filter and passed through the per- 
fusion valve, it enters the main blood 
stream. When the Y tube is placed 
above the perfusion valve, blood can 


FIGURE 3. Kidney Chamber. C—Cover, S—Sling 


for kidney made of cloth tape, UV—turine collect- 
ing vial, V—Vent tube, UC—Ureteral cannula, 
and K—Kidney. 
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take one of two pathways: one leads 
directly to the chamber which houses 
the organ and makes it possible to per- 
fuse the organ directly when necessary; 
the second leads to a Y tube at the base 
of the West-type condenser. One arm 
of the Y tube leads to a blood pressure 
manometer and enables observation of 
the “systolic” pressure within the appa- 
ratus. This pressure is maintained at 
approximately 160 to 180 mm of mer- 
cury. From the West-type condenser 
the blood passes up through an arm 
into the Friedrich condenser at the top 
of the apparatus where it is ejected over 
the bevel plates of the inner chamber 
of the condenser. From here the blood 
passes directly into the reservoir, a 
modified 500-ml boiling flask which 
has two side arms. The top arm allows 
excess gas to pass off of the reservoir 
into a collecting vial attached to the 
side of the apparatus. The lower arm 
of the Y tube is for an overflow of blood 
and assures a continual level of blood 
in the reservoir. This is important in 
maintaining a constant pressure of the 
blood as it is conveyed by gravity to the 
organ. The blood passes down from 
this reservoir through a second West- 
type condenser and to the organ itself. 
The T tube is put in the line which 
conducts the blood to the organ. To the 
top of this tube is attached a second 
blood pressure manometer which re- 
cords the “diastolic” pressure of the 
apparatus, maintained at 70 mm of 
mercury. In the apparatus, it is ad- 
visable to use latex rubber tubing. Be- 
cause of its elasticity, less injury to the 
bloods cells occurs. 


3. Oxygenation of the blood: A mix- 
ture of 95 per cent oxygen and 5 per 
cent carbon dioxide is used. The gas 
flows at a rate of one | per minute and 
passes to a 500-ml gas-washing bottle 
which contains approximately 300 ml 
of distilled water. From the gas-washing 
bottle, the now moistened gas mixture 
is passed to the upper arm leading di- 
rectly into the top of the Friedrich con- 
denser. The lower arm carries the 
blood. The blood and gas are then 
mixed in the Friedrich condenser as 
the former passes over the bevel plate. 
In a dual perfusion, this method of 
oxygenation of the blood is duplicated 
on both sides of the apparatus. The flow 
of blood into the chamber which houses 
the organ is regulated by a screw clamp 
on the tubing leading directly to the 
cannula. 





4. The liver chamber: The liver 
chamber consists of a five-gallon car- 
boy from which the bottom has been 
removed and which is mounted on a 
standard wall bracket. The mouth of 
the carboy has a typical stopcock as- 
sembly. The floor of the chamber is 
covered by a_ porcelain-perforated 
desiccator plate. This helps to support 
the lower border of the liver. The cover 
of the liver chamber is a piece of heavy 
lucite, three-quarters of an inch thick. 
Six stainless steel buttons are dis- 
tributed evenly around the 4.5-cm wide 
cannula entrance to the chamber. These 
buttons are perforated to hold silver 
wire which in turn is fastened to medi- 
um-sized fish hooks. The liver is sus- 
pended by the diaphragm, and the fish 





FIGURE 4. 


Infusion Pump. SR—Solution reser- 
voir, HN—Hypodermic needle in tubing to kid- 
ney cannula, S—50-ml syringe, and CB—Control 
box for infusion pump. 


hooks afford a fast, easy way of holding 
the liver close to the cover. The glass 
cannula for the liver, about four inches 
from the mouth, has a reservoir of 
approximately 10-ml capacity. 

5. The kidney chamber: This cham- 
ber consists of a 9-1 bottle which has 
had the bottom removed. The mouth 
of the bottle has a stopcock adaptor 
strapped to it in the same manner as 
the liver chamber. The cover for this 
chamber consists of a collar four inches 
high, with a _ three-quarter-inch top 
made of lucite. The bottom of the col- 
lar has a groove approximately one- 
quarter inch wide and one-eighth inch 
deep which makes it fit tightly over the 
rim of the bottle. A series of stainless 
steel buttons are arranged around the 
4.5-cm wide cannula opening in the 
cover. These also have the same type 
of fish hooks attached to them as de- 
scribed above, and they are hooked into 
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FIGURE 5. 
toxylin and eosin stain X220. 


Liver tissue before perfusion. Hemo- 


the renal capsule at the anterior pole 
of the kidney. It has been found, how- 
ever, that as the perfusion proceeds, the 
capsule stretches. Consequently, the 
kidney is further supported by a cradle 
made of two crossed strips of cloth tape 
two inches wide. The posterior pole of 
the kidney is placed at the bottom of 
this sling and the strips are brought over 
the edges of the chamber. When the 
heavy top is placed down on these 
strips, its weight is sufficient to support 
the sling. This arrangement has the ad- 
vantage of being sufficiently flexible so 
that adjustments can be made easily in 
the position of the kidney. The glass 
kidney cannula is nine inches long with 
a two-inch tip running at right angles 
to the main shaft. A small reservoir of 
5-ml capacity is placed 1.5 inches from 
the mouth. The tip of the cannula is 
beveled and slightly enlarged to facili- 
tate ligation of the renal arteries. 

To collect the urine, a hole one inch 
in diameter is made approximately 
seven inches down from the upper rim 
of the bottle. The ureteral cannula with 
a split rubber stopper is placed through 
this opening. It extends beyond the out- 
side of the chamber and is inserted in 
a two-holed rubber stopper. The other 
hole in the stopper houses a small glass 
vent. To this rubber stopper is attached 
a 20-ml vial. The ureteral cannula is 
made of glass tubing and has its tip 
curved slightly upward to enhance the 
flow of urine from the ureter to the 
glass vial. Having the vial on the out- 
side of the chamber provides an advan- 
tage in collecting aliquots of urine and 
replacing the vial without disturbing 
the kidney. 

6. Infusion pump: For the adminis- 
tration of saline to the kidney or drugs 
to the blood stream, an infusion pump 
is used. With this instrument, the rate 
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of infusion may be varied from 0.0008 
ml to 38.2 ml per minute in 72 equal 
steps. Variation is accomplished by 
using different-sized syringes and nee- 
dles with various rates of speed. A 
saline or drug-reservoir attachment 
such as shown in Figure 1 makes it 
possible to refill the syringe without 
disassembling the pump. 

7. Preparation of the blood: Four 
liters of blood are collected from the 
throat of the cow and poured through 
a gauze filter into a sterile bottle. For 
each liter of blood, this bottle contains 
50 mg of heparin, 25,000 units of 
penicillin, and 62.5 mg of streptomycin 
which are dissolved in 25 ml of 0.8 per 
cent saline. 

8. Preparation of 
perfusion: 

a. The liver: Only the left lobe of 
the bovine liver, average weight equal- 
ing 1842 g, is used. A large segment of 
the diaphragm is set on the lobe to 
properly suspend the liver in the per- 
fusion chamber. The inferior vena cava 
is brought up tightly around the cannula 
by using two purse-string sutures, one 
above the other. The major arteries and 
veins along the cut surface of the lobe 
are closed by wound clips. The margins 
of the liver are incised about a quarter 
to half an inch from the upper border 
to the cut surface. This strip is removed 
to enable a good flow of blood through 
the lobe. Until it is mounted on the 
apparatus, the organ is perfused by 
hand at the slaughterhouse with cold 


the organ for 





FIGURE 6. 
toxylin and eosin stain X220. 


Liver tissue after perfusion. Hemo- 


0.8 per cent NaCl solution that has been 
oxygenated for one hour. 

b. Both kidneys are removed from 
the animal, and the renal arteries and 
veins are freed of fat. The cannulae are 
ligated in the renal arteries. The kid- 
neys are perfused by hand with the 





FIGURE 7. 


Cortical layer of kidney before per- 


fusion. Hemotoxylin and eosin stain X220. 


same solution and by the same method 
as described for the liver. One kidney 
is used for perfusion. The other is used 
for histological sections and study of 
oxygen uptake as a control thus avoid- 
ing damage to the perfused kidney. The 
average weight of the kidneys used is 
1186 g. 


Effects of Apparatus on the Blood 
and Organs 


The results discussed below are 
based on a total of 24 perfusions. Six, 
concerned with control, were carried 
out with blood alone circulated 
throughout the apparatus. Six were 
based on the perfusion of livers, six 
with the perfusion of kidneys, and six 
devoted to a dual perfusion involving 
both liver and kidney. 

1. Effects on the blood: Table |! 
shows the average drop in red and 
white cell counts during the six hours 
of perfusion. It is interesting to note 
that the effects on the cells form a 
rather definite pattern with the control 
showing the least amount of cellular 
destruction and the kidney perfusion 
the most. Liver perfusions in all cases 
are less deleterious to the cells than to 
the kidney. The dual perfusions con- 
sistently fell within the mean between 
the control and kidney effects. 

Examination of the differential white 
cell counts shows that the neutrophils 
are affected the most. The liver and 
control have a drop of 13 per cent 
neutrophils and the kidney 14 per 
cent; with the dual perfusion, there is 
a drop of approximately 22 per cent. 
In considering these data one cannot 
help but suspect that the neutrophils 
rather than being destroyed in the ap- 
paratus are perhaps migrating into the 
tissue of the liver and kidney. The dif- 
ferential smears show no neutrophils 
undergoing degeneration. As the neu- 
trophil count dropped, the lymphocyte 
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FIGURE 8. Cortical layer of kidney after per- 
fusion. Hemotoxylin and eosin stain X220. 


count rose correspondingly. By the end 
of the six hours of perfusion approxi- 
mately 10 per cent of the lymphocytes 
showed degeneration either by rupture 
of the nuclear membrane or the cell 
membrane. 

2. The pH of the blood: Since the 
PH shows little variation regardless of 
the type of perfusion involved, the pH 
determinations are averaged together 
for all perfusions. The average pH at 
the beginning of the experiments is 
7.42, and the average drop at the end is 
0.17. Care is taken to cover the plasma 
sample with mineral oil to prevent 
alteration due to CO». The determi- 
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nations are made on a Coleman pH- 
Electrometer. 

3. Corpuscular volume: In all four 
types of perfusions, the corpuscular 
volume tends to rise. The greatest 
change occurs with the kidney where 
an increase of 6.3 is observed. The 
least change in corpuscular volume is 
in the control with an increase of 2.3. 

4. Oxygen uptake of tissues before 
and after perfusions: This technique is 
carried out on a Warburg Precision 
Apparatus. The water bath is main- 
tained at 38° C. The modified Krebs- 
Ringer phosphate solution used is as 
follows: 100 parts of 0.9 per cent sodi- 
um chloride, 4 parts of 1.5 per cent 
potassium chloride, | part of 3.82 per 
cent magnesium sulfate with 7 mole- 
cules of water, 12 parts of a solution 
consisting of 3.55 g sodium phosphate 
plus 5 ml of one Normal hydrochloric 
acid diluted to a volume of 250 ml. 
This solution (Ringer) is not oxygen- 
ated nor is glucose added to it. Graph 
I illustrates the oxygen uptake of the 
tissues of the organs when the organs 
are perfused individually or simultane- 
ously. The O, uptake shows little differ- 
ence in either situation. All the organs 
except the kidney show some decrease 
in O, uptake after six hours of per- 
fusion. 

5. Histological examination of tis- 
sues before and after perfusion: Sec- 
tions of the liver demonstrate little or 
no change in histological aspects. The 
blood vessels, hepatic cords, sinusoids, 
and endothelial cells all appear normal. 
Little or no hemorrhage is observed in 
the post-perfusion sections. (See Fig- 
ures 5 and 6.) The cortex of the kid- 
ney shows very little alteration as a 
result of perfusion. (See Figures 7 and 
8.) The glomeruli did not rupture, 
and the space between the capsule and 
the glomerulus is free of blood cells. 
The greatest change occurs in the 
medullary area where some- hemor- 
rhage is noted; however, this is not 
extensive. 

6. Urine: The volume of urine ob- 
tained from the perfused kidney varies 
from 15 to 22 ml over the six-hour pe- 
riod. The urine is light amber; its odor 
is normal and its gross sediment is light. 
The specific gravity averages 1.030. It 
is of interest to note that the urine 
shows 0.25 per cent sugar by means 
of the quantitative Benedict test. This 
is undoubtedly due to the fact that the 
saline, with which the kidney is per- 





fused previous to mounting it in the 
perfusion chamber, contains 1 per cent 
dextrose. By the end of two hours, this 
sugar has disappeared from the urine, 
and for the last four hours it remains 
at O per cent. Either the re-absorption 
mechanism of the kidney tubules is re- 
sponsible for the withdrawal of the 
sugar—the organs may have metab- 
olized it—or glycogenesis is taking 
place. The average pH of the urine is 
7.0. The albumin is found to be from 
moderate to heavy in concentration. 
The microscopic sediment consistently 
has the same appearance. The red and 
white cells are found moderately 
heavy throughout, but at no time is 
clumping or clotting of either one ob- 
served. Salt crystals of any type are 
seldom seen. Epithelial cells are pres- 
ent, but most of these are ureteral 
which is probably due to cannulation of 
the urters. Casts, when present, con- 
tain either erythrocytes or epithelial 
cells. (Note: Throughout our ex- 
periments, care was taken to use the 
blood and organs from the same animal 
to avoid any possible problems con- 
cerned with incompatibility between the 
tissues and blood. ) 


Summary 


An instrument for the simultaneous 
perfusion of the bovine liver and kid- 
ney has been developed and refined 
so that it is easily adjusted to varia- 
tions of blood pressure, blood tem- 
perature, and rate of flow. The ad- 
ministration of drugs to the organs may 
be varied from 0.0008 ml per minute 
up to 38.2 ml per minute in 72 equal 
steps. 

Careful and extensive investigations 
have been carried out to establish the 
effects of the instrument on the organs, 
blood, and urine during six continuous 
hours of perfusion. No serious deleteri- 
ous effects have been observed. Norms 
have been established for blood cells, 
pH of blood and urine, oxygen uptake 
of tissues, and urine. 
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fusion apparatus; and Peter Tolos also of the 
Worcester Foundation for Experimental 
Biology for his drawing of the apparatus. 
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General 


Science in the Curriculum 


By SIDNEY DUSHMAN 


Science Teacher, The Bronx High School of Science, New York City 


HE level of scientific literacy has 
become an important measure of 
effective citizenship in recent years. In 
the light of this trend, it is increasingly 
important that the teaching of science 
be upgraded in our high schools. 
What aspects of science are most 
significant in terms of the goals of gen- 
eral education? This question was aptly 
answered in the Harvard Report.! 


Science instruction in general educa- 
tion (in the secondary school) should 
be characterized mainly by broad 
integrative elements—the compari- 
son and contrast of the individual 
sciences with one another, the rela- 
tions of science with its own past, and 
with general human history, and of 
science with problems of human 
society. These are areas in which sci- 
ence can make a lasting contribution 
to the general education of all stu- 
dents. Unfortunately, these areas are 
slighted most often in modern teach- 
ing. 

It was perhaps in response to the 
challenge implied in this last sentence 
that a course in the history and devel- 
opment of science was instituted at The 
Bronx High School of Science in 1947. 
The original course of study was drawn 
up by a committee consisting of teach- 
ers of biology, chemistry, physics, 
mathematics, and social studies. The 
approach was experimental, and many 
changes have been made through the 
years. Although the course was orig- 
inally taught for one semester, five pe- 
riods per week, it has recently been 
expanded into a two-semester course. 
Thus, it was possible to introduce con- 





1 Report of the Harvard Committee. Introduction 
by James B. Conant. General Education in a Free 
Society. Harvard University Press, Cambridge, Mas- 
sachusetts. 1946. p. 155. 
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siderably more science content. As the 
instructor, the author has found that 
science can be taught effectively, using 
a historical, development-of-concept 
approach. It can be made more mean- 
ingful by showing the interrelationships 
of the various sciences, and it can be 
made more stimulating by relating it 
to the culture in which it developed. In 
brief, science is more comprehensible 
and attractive to the student if it is pre- 
sented as a unified body of knowledge, 
effectively integrated with history, eco- 
nomics, and the arts. An outline of the 
course follows: 


First Semester 


Unit I. Characteristics of Science. 
a. Definition 
b. Aims 
c. Basic Assumptions 
d. Limitations 
Unit II. Pre-Hellenic Science. 
a. Babylonian 
b. Egyptian 
Unit Il. The Calendar. 
a. Need 
b. Celestial Phenomena Known to 
Ancient Man 
c. Egyptian and Babylonian Calendars 
d. Julian and Gregorian Calendars 
Unit IV. Greek Science. 
a. Greek and Egyptian Cultures Com- 
pared 
. Thales—The Ionian School 
Pythagoras—Mathematics 
. Hippocrates—Medicine 
Democritus—Atomism 
The Golden Age of Culture 
. Aristotle—The Encyclopedia 
. Alexandrian Science 
Archimedes—Experimental Physics 
Ptolemy—Astronomy 
. Galen—Anatomy 
Greek Slavery and Greek Science 
. Geographic Orientation 
. Fundamentals of Astronomy 
. Ancient Concepts of Cosmography 
Determination of Latitude 
. Determination of Longitude 


Unit 


BaP TP errr rR mM Ans 


e. Eratosthenes—Determination of the 
Earth’s Circumference 

Unit VI. Decline of Science. 

a. Roman Empire 

b. Rise of Christianity 

c. Barbaric Invasions 

d. Rise of Islam 
Unit VII. Reawakening of Science. 

a. Crusades 

b. Roger Bacon 

c. St. Thomas Aquinas and Scholasti- 

cism 

d. Discovery of the New World 
Unit VIII. Cosmography. 

a. Copernicus 

b. Tycho Brahe 

c. Kepler 
Unit IX. Scientific Revolution. 
. Stevinus—Parallelograms of Force 
. Galileo—Dynamics 
Huygens—Circular Motion 
. Descartes—Coordinate Geometry 
Francis Bacon—Science and Society 
Newton—Law of Universal Gravita- 
tion 
g. Mechanism—Structure and Methods 

of Modern Science 
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Second Semester 


Unit X. Light. 
. Snell—Refraction 
. Roemer—Speed of Light 
. Newton—Corpuscular Theory, Color 
. Huygens—Longitudinal Wave 
Theory 
e. Young and Fresnel—Transverse 
Wave Theory, Interference, 
Polarization 
f. Michelson and Morley—Is Space 
Absolute? 
Unit XI. Gaseous State. 
a. Aristotle and Democritus—Ancient 
Concepts 
. Industrial Revolution—Lift Pump 
. Torricelli—“A Sea of Air” 
. Pascal—Hydrostatics 
von Guericke—Air Pump 
Boyle—Pressure and Volume 
. Charles—Pressure and Absolute 
Temperature 
. Kinetic Theory of Gases 
Unit XII. Combustion and Respiration. 
a. Aristotle—Four Elements 
b. Stahl—Phiogiston Theory 
c. Rey—Burning Tin 
d. Priestley—Oxygen 
e. Lavoisier—Oxidation 
Unit XIII. Heat and Energy. 
a. Fahrenheit—Thermometer 
b. Black—Specific Heat, Heat of 
Fusion, Heat of Vaporization 
. Caloric Theory 
. Rumford—Kinetic Theory 
e. Joule—Heat and Energy 
Unit XIV. Electricity. 
. Gilbert—Electrics and Nonelectrics 
. Franklin—One Fluid Theory 
. Coulomb—Inverse Square Law 
. Galvani—Animal Electricity 
Volta—Current Electricity 
Davy—Electricity and Chemistry 
. Faraday—Electrolysis 
. Oersted, Ampere, Faraday—Electro- 
magnetic Induction 
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THE TEMPO OF THE SPACE AGE 
CAPTURED IN THREE NEW SCIENCE TEXTS 


CHEMISTRY FOR THE SPACE AGE by Posin. Dr. Dan Q. Posin, nation- 
ally-known science instructor and star of CBS-TV has given his particular 
genius for refreshing presentation to a new high school text that relates 
the universal laws and principles of chemistry to their space age applica- 
tions. It provides a text and activity guide to scientific inquiry that will 
lead the high school student to a better understanding of the world in 
which he lives; let him discover the relation of chemistry to man, nature, 
and the other sciences; and thrust him into the excitement of new worlds 
unfolding through the applications of chemistry. 640 pages. 64 full-color 
pages. 318 illustrations. 1961 edition. $5.40 list price. 


SCIENCE FOR THE SPACE AGE by Smith and Vance. An important new 
ninth-grade general science text published to provide all students who 
desire to know the basic principles of general and natural science with a 
thorough comprehension of those principles. Students today need the direc- 
tion and understanding this textbook gives for meeting the changing 


demands that confront them in a complex, technological space age society. 
The authors have infused the pulse of this age into seven brilliant, magnifi- 
cently crganized units that lead the student from a definition of science 
through the complex principles and concepts of nuclear science. 616 pages. 
575 illustrations. 1961 edition. $4.96 list price. 


PHYSICS FOR THE SPACE AGE by Schulz and Lagemann. In preparation 
for five years, this is a new, modern, vivid, full-range portrayal of mid- 
twentieth century physics for the 11th or 12th grades. To meet the needs 
and purposes of today, as well as the exciting challenges of tomorrow, it 
merges the concepts and values of basic and applied physics, both classical 
and modern, giving rare emphasis to the big ideas of physics. The text 
material can be covered in one year at the rate of 13 pages a week, with the 
remainder of the instruction and study time being devoted to its unparalleled 
group laboratory and individual project activities. 465 pages. 445 illustra- 
tions. 1961 edition. $5.60 list price. 


Published by 


J. B. LIPPINCOTT COMPANY ° 
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i. Maxwell—Field Theory, Electro- 
magnetic Spectrum 
Unit XV. Electrical Structure of Matter. 
a. Geissler, Hittorf, Crookes—Electrical 
Conductivity through Gases 
. Goldstein—Canal Rays 
J. J. Thomson—Electron 
. Roentgen—X rays 
. Lorentz—Electrons and Spectral 
Lines 
Becquerel, Curie, Rutherford— 
Radioactivity 
g. Bohr—Quantum Theory and the 
Atom 
Unit XVI. Birth of Biology. 
a. da Vinci—Humanism and Natural- 
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ism 
b. Vesalius—‘“On the Fabric of the 
Human Body” 


c. Harvey—Circulation of the Blood 
Unit XVII. Photosynthesis. 
a. Van Helmont—Water into Earth 
b. Hales—Green Plants Use Air 
c. Priestley—Green Plants Restore Air 
d. Ingen-Housz—Green Plants Need 
Sunlight 
e. De Saussure—Green Plants Need 
COs, Air, Water 
f. Van Niel—Green Plants Liberate Oo 
from Water 
Unit XVIII. Spontaneous Generation and 
Microbiology. 
a. Redi—On the Generation of Insects 
b. Spallanzani and Needham 
c. Pasteur and Pouchet 
Unit XIX. Embryology and Genetics. 
. Aristotle—Preformation 
. Maupertuis—Pangenesis 
. Wolff—Epigenesis 
. Spallanzani—Toad Eggs Experiment 
. Newport—Frog Eggs Experiment 
Mendel—Segregation and Independ- 
ent Assortment 
g. Flemming—Reduplication of 
Chromosomes in Mitosis 
h. Van Beneden—Reduction of 
Chromosome Number in Meiosis 
i. Weismann—Germ plasm and 
Somatoplasm 
De Vries—Mutation 
. Sutton—Mendelism and the Gamete 
Morgan—Association of Factors 
. Muller—X rays and Mutation 
. DNA and the Gene 
Unit XX. Evolution. 
a. Evidence for Evolutionary Concepts 
b. Malthus—Principles of Population 
c. Lamarck—Acquired Characteristics 
d. Charles Darwin—Origin of Species 
e. Impact on Society 
Unit XXI. Recent Developments in Science. 
a. Nuclear Energy and Radioisotopes 
b. The Challenge of Space Travel 
c. Science and Technology 
d. Science and Government 
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Readings are assigned from the fol- 
lowing books: 


James B. Conant. On Understanding Sci- 
ence. Yale University Press, New 
Haven, Connecticut. 1947. 

James B. Conant and L. K. Nash. Harvard 
Case Histories in Experimental Science. 
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Harvard University Press, Cambridge, 

Massachusetts. 1957. 

Mordecai L. Gabriel and Seymour Fogel. 
Great Experiments in Biology. Pren- 
tice-Hall, Inc., Englewood Cliffs, New 
Jersey. 1955. 

Lancelot T. Hogben. Science for the Citi- 
zen. Fourth Edition Revised. W. W. 
Norton and Company, Inc., New York. 
1957. 

Sir James Hopwood Jeans. Growth of 
Physical Science. The Macmillan Com- 
pany, New York. 1948. 

Morris H. Shamos. Great Experiments in 
Physics. Henry Holt and Company, 
New York. 1959. 

These books are supplemented by 
current articles in Scientific American 
concerning recent advances in science. 
Source material is drawn from the 
following: 

William Francis Magie. Source Book in 
Physics. McGraw-Hill Book Company, 
Inc., New York. 1935. 

Harlow Shapley and H. E. Howarth. 
Source Book in Astronomy. Harvard 
University Press, Cambridge, Massa- 
chusetts. 1959. 

As in most other science courses, 
demonstrations are an integral part of 
instruction. 


Historical Development 


A brief review of some of the impor- 
tant developments in the history of 
science should be helpful in under- 
standing the sequence and content of 
the course of study. Astronomy was 
the earliest of the sciences. The obser- 
vations upon which its fundamental 
laws and theories were based are avail- 
able and easily understood by the stu- 
dent. The logic of the early theories, 
in the light of the limited range of ob- 
servations and experiences, are em- 
phasized. The valuable role of astrol- 
ogy in the development of astronomy 
is cited as an example of how a false 
premise will often aid the development 
of science. As Francis Bacon wrote, 
“Truth will sooner come out of error 
than out of confusion.” The need for an 
accurate clock for the determination of 
longitude was a stimulus to the study 
of dynamics. Copernicus’ work in the 
sixteenth century coincided with the 
increasing need of the navigators for 
a new system of cosmography. Travel 
to the New World had made them 
keenly aware of the shortcomings of 
the Ptolemaic System. 

Kepler and Galileo were contempor- 
aries. While the former was developing 
his laws of planetary motion, the latter 


was elucidating the laws which were to 
become the foundation stones of the 
science of dynamics. Many historians 
of science believe that Galileo’s inter- 
est in falling bodies was engendered 
by the introduction of artillery into 
warfare. So little was known in predict- 
ing the trajectory of a cannon ball that, 
apparently, its greatest effectiveness was 
as a psychological weapon rather than 
as a means of physical destruction. 

In the latter part of the seventeenth 
century Newton effected the great syn- 
thesis of astronomy and mechanics, 
and modern science was born. The 
steps by which this process came about 
are not known, but Newton did give 
credit to the contributions of Kepler, 
Galileo, Descartes, and Huygens. The 
derivation of Kepler’s second and third 
laws from Newton’s Law of Universal 
Gravitation constitutes a good exercise 
in the application of mathematics to 
the solution of scientific problems and 
presents a good example of how new 
scientific problems give rise to new 
forms of mathematics. For instance, 
the study of accelerated motion sparked 
the development of the calculus. At this 
point, a re-examination of the methods, 
aims, and limitations of science is indi- 
cated. The course of study explores the 
impact of Newton’s findings upon such 
aspects of contemporary society as 


politics, economics, literature, and 
philosophy. 
Roemer’s discovery in 1676 that 


light travels at a finite speed stimulated 
a tremendous interest in optics. Oppos- 
ing concepts of light propagation pro- 
voked considerable study of the phe- 
nomena of color, diffraction, polariza- 
tion, and interference. With bright stu- 
dents, the study of the comparative 
effectiveness of the various theories— 
corpuscular and wave—in explaining 
these phenomena can be pursued with 
profit. A good conceptual foundation 
for the later study of other electro- 
magnetic phenomena can also be estab- 
lished at this time. 

It appears that Galileo became in- 
terested in the study of the physical 
properties of gases when he found that 
bodies do not fall through the air with 
a constant acceleration. Within a year 
after Galileo’s death, his pupil Tor- 
ricelli reported that air pressure sup- 
ported the mercury in his column. By 
1660 almost all of the properties of 
gases and liquids which are studied in 
high school physics courses today were 
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This plane is flying above a hurricane. 
The cloud formation circles into the eye 
of the hurricane, above the plane’s tail. 
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from SPACE AND SPACE TRAVEL 


The small reactor now used on 
submarines is being adapted to run 
locomotives, ships, and airplanes. 
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SCIENCE 


@ Command Attention in FULL COLOR 
@ Clarify Difficult Points 

@ Stimulate Interest . . . Discussion 

@ Encourage Extra Study, Experiments 


A important SVE series supply a wealth of timely, up-to-date Science 

. all recommended for purchase under Title III. Inter- 
esting pictures convey important facts rapidly and well . . . while key 
words and phrases explain and integrate them into the subject. Help 
your boys and girls develop keener interest and understanding of the 
forces, materials, processes, and living things of the world. 


exceptional SVE filmstrips in all. Each is carefully organized in unified detail by an educa- 
tional authority . . . providing full, but clear and simple coverage of large curriculum 


frames, in all 4 series. Interesting photos, authentic drawings, original diagrams, and 
thought-provoking captions give each student a deeper understanding of basic ele- 


ments, factors, causes, and effects without a tangling depth of technical detail. Attention 


compelling .. . quickly and readily grasped! 


Gr. 6-9 NEW BASIC WEATHER SERIES 


JUST RELEASED! Now, an exciting new full colo1 
weather series. Beautiful photos, original dia- 
grams, and captions. Weather phenomena, 
changes, climate explained in easy-to-grasp 
science terms. Stimulates independent interest 
in weather reports and maps. 30 to 39 frames 
each. Title III recommended. 


ZU421 1—NEW Why Does The Wind Blow?.. $5.50 
ZU421 2—NEW Why Does The Weather 


WINNER asssncassstensh in sbriabniesecisssseavcee 5.50 
ZU421 3—NEW Why The Seasons? .............. 5.50 
ZU421 4—NEW Why Does It Rain, Snow, 

co Ee 5.59 
ZU421 S—SAVE $2.20, ALL 4 filmstrips, 

OS EAS EE Re eee ere $19.80 


Gr. 7-9 SCIENCE FOR BETTER LIVING 

Provocative science concepts. Authentic draw- 
ings and original diagrams in full color. Prob- 
lem frames, technical explanations, and inter- 
esting easy-to-understand captions. Correlated 
with leading textbooks. 33 to 38 frames each. 
HARBRACE FILMSTRIPS. Title III] recom- 
NN ORI i tN oc ees assinnadvess $5.50 


ZUS 1—THE SCIENTIST—His Way, Your Way 

ZUS 2—YOUR LIFE STREAM—Blood Stream 

ZUS 3—NEIGHBORS IN SPACE 

ZUS 4—WEATHER—Clouds, Rain, and Lightning 

ZUS 5—ATOMS YOU WILL USE—Power Source 

ZUS 6—GREEN PLANTS—Food Factories for World 

ZUS 7—ENERGY UNLIMITED—Chemical, Solar, 
Electrical 

ZUS 8—CALLING YOUR NEIGHBOR—Communications 

ZUS 100S—SAVE $4.50, ALL 8 filmstrips, boxed..$39.50 


SPACE AND SPACE TRAVEL 


NEW! Students today .. . astronauts tomorrow! 
Timely science for students eager to under- 
stand today’s news. Clarifies puzzling ques 
tions. Intriguing photos, diagrams, easy-to- 
understand captions show current and future 
aspects of man’s conquest of space. 41 to 52 
frames each. Title IIl recommended. 


Gr. 6 & up 


ZU484 1—LEAVING THE WORLD.................. $6.00 
ZU484 2—CURRENT EVENTS IN SPACE........ 6.00 
ZU484 3—MAN IN SPACE............cccscersesees 6.00 
ZU484 4—SPACE TRAVEL A.D. 2000............ 6.00 
ZU484 S—SAVE $2.40, ALL 4, boxed............ $21.60 
Gr. 9-12 PHYSICS FOR TODAY 


Authentic illustrations in full color with inter- 
esting captions clarify basic principles of ele- 
mentary physics, treated in leading textbooks. 
Problem-solving approach stimulates class par- 
ticipation. Author: Dr. J. W. Renner, Asso 
ciate Executive Secretary, (NSTA), National 
Science Teachers Association, Washington, 
D.C. 44-68 frames each. Title II] recom- 
SUITE SIND its cans<ninsscbscdcovesicnccbvece . ; $6 


ZU482 1—NEWTON’S LAWS OF MOTION 

ZU482 2—PRINCIPLES OF FLUIDS 

ZU482 3—HEAT AND HOW IT IS MEASURED 

ZU482 4—SOUND WAVES 

ZU482 5—STATIC ELECTRICITY 

ZU482 6—ELECTRICAL CIRCUITS 

ZU482 7—PRINCIPLES, MOTORS AND GENERATORS 
ZU482 8—LIGHT AND HOW IT IS REFLECTED 

ZU482 9—LIGHT AND HOW IT IS REFRACTED 

ZU482 S—SAVE $5.40, ALL 9, boxed... $48.60 
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known. The formulation of Charles’ 
Law in 1787 had to wait the invention 
of a satisfactory thermometer. 

Once a clear concept of gases was 
available, the science of chemistry 
could evolve from medieval alchemy. 
The phlogiston theory is studied, not 
as an example of psendo-scientific 
bungling, but rather as a scientific at- 
tempt to develop a working concept 
inductively from a study of many re- 
lated facts. It was modified to accom- 
modate new findings, and finally, it 
was rejected when a more fruitful con- 
cept appeared. With the work of 
Lavoisier, the science of chemistry took 
on its modern aspect. 

Up to this point, the student has not 
been exposed to the study of biology. 
While a wealth of facts regarding plants 
and animals had been accumulated be- 
fore the eighteenth century, no produc- 
tive hypotheses concerning them had 
been advanced, with the exception of 
Harvey’s work on the circulation of 
blood. Just as chemistry too had to 
await the development of physics, so 
biology could not emerge as a science 
until chemistry had made an under- 
standing of physiological processes pos- 
sible. We should not underestimate the 
importance of the phlogiston theory in 
the development of biology during the 
eighteenth century. Priestley’s reluc- 
tance to accept Lavoisier’s concept of 
chemical change was due largely to the 
effectiveness of the phlogiston theory 
in explaining photosynthesis. By 1804, 
De Saussure had advanced our knowl- 
edge of this process to the level at 
which it is generally taught in high 
schools. 

The development of the concept of 
the cell as the structural unit of living 
matter had to await the invention of 
the microscope. Although the term was 
first used by Robert Hooke in 1665, 
it was not until about 1840 that the cell 
theory evolved as a productive concept 
in biology. This was due mainly to the 
work of Schleiden and Schwann, both 
of whom stressed the role of the cell as 
a dynamic as well as a structural unit. 
It is interesting to note that Schwann 
became convinced of the validity of the 
cell theory while studying the develop- 
ment of the mammalian ovum. 

An excellent example of controversy 
as a stimulus to the development of 
science is shown in the dispute opened 
by Redi in 1668, when he attacked the 
doctrine of spontaneous generation. 
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The controversy raged for two cen- 
turies. But when it was laid to rest, the 
sciences of embryology, microbiology, 
and genetics were well established. 

Biology, as an extensive and co- 
hesive science of living things, came of 
age in 1859, when Charles Darwin in 
his Origin of Species presented a con- 
cept which gave purpose and direction 
to the vast complexity and diversity of 
life on earth. The biological sciences, 
each dissecting and analyzing, could 
now unite. From this new structure, 
each could draw new sustenance. The 
term “comparative” took on a richer 
meaning. We should recognize the con- 
tribution of geology in presenting evi- 
dence for the evolutionary concept. 
Darwin gave the geologists due credit, 
and in Malthus, Darwin found an ex- 
ponent of sociology as a science. 

The passage of time has given per- 
spective to the influence of Darwin’s 
work on contemporary culture. Re- 
ligion, economics, literature, and higher 
education were buffeted by the waves 
of enthusiasm and of criticism engend- 
ered by the concept of biological 
evolution. 

Following the great contributions of 
Newton, Lavoisier, and Darwin, the 
sciences of physics, chemistry, and bi- 
ology grew so rapidly and in so many 
directions that it is difficult to trace 
any but the most obvious interactions 
of these disciplines. 


Outline of Course of Study 


This course is offered as an “elec- 
tive” to seniors. That is, each senior 
is required to elect two from a slate 
of about sixteen courses offered by the 
science and mathematics departments. 
Between seventy and one hundred stu- 
dents enroll in this course each year, 
and each class contains about thirty- 
five. 

All students have taken, or are tak- 
ing simultaneously, courses in biology, 
chemistry, and physics, giving the cur- 
riculum a somewhat advanced char- 
acter. The approach and the emphasis, 
however, are quite different from those 
of the required courses in science. 

Student reaction to the course has 
been quite favorable. Quotations from 
their responses are cited: 


It serves to create a logical sequence 
in the important scientific discov- 
eries, and, at the same time, gives a 
deeper understanding of the phe- 
nomena to the student. 


. it is an excellent background 

course in the three basic sciences and 
aids a great deal in preparing for 
more advanced college work. 
. . . by learning the development of 
early scientific theories, it was easier 
to understand the concepts of today. 
I found that the most stimulating 
class periods were spent studying 
contemporary scientific theory (e.g., 
modern concept of the atom) or the 
effect of a particular theory upon 
contemporary society. 


Criticism of the course called for 
“greater emphasis on historical mate- 
rial and less concentration on technical 
data,” and “more discussion and cor- 
relation of the sciences to the times of 
their development.” Several students 
complained of the lack of a single text- 
book. They found library work time- 
consuming. This last criticism brings 
us to a consideration of the difficulties 
to be overcome in conducting such a 
course. Although the lack of a single 
textbook places a burden on student 
and teacher alike, the wide scope of 
the course makes the selection of such 
a book unlikely and inadvisable. I have 
found that the ever-increasing number 
of inexpensive paperback reprints 
makes it possible for students to pur- 
chase several during the year. Ten or 
fifteen school copies of the more ex- 
pensive books are exchanged among the 
students, one student in each class 
serving as librarian. 

The content and emphasis of the 
course is determined by the following 
considerations: 


. The needs of the students. 

. The background of the students. 
. The intelligence of the students. 
. The background of the teacher. 


WN Re 


Ideally, the course should be inter- 
departmental. Administrative difficul- 
ties, however, make this impractical. 
Although the author’s background is 
mainly in the physical sciences, he finds 
that he receives considerable help 
from teachers in the areas of natural 
sciences and social studies. 

In conclusion, experience with this 
course in the history and development 
of science offers convincing evidence 
that science content can be effectively 
taught as an evolving body of knowl- 
edge conerning natural phenomena. 
This knowledge can be shown to be an 
inherent part of the fabric of our 
culture. 
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The Truly Portable..... 


Classroom Science Table 
CHECK THESE FEATURES 


1. Full Size 48” x 24” chemically resistant top with safety metal edge 
flange. 
2. Sturdy all metal base cabinet. 


3. Easy-Roll Castors — Two Fixed and Two Swivel With Brakes for 


quick maneuverability and stability. 





4. Large, two gallon, water supply in unbreakable bottle with easy 
operating long life marine pump—plus two gallon unbreakable 
waste collector bottle. 

3. 1014” Stainless Steel Sink with Swing Spout. 

6. Threaded Flush Plates For Support Rods. 

7. Sectional Support Rods of plated steel—Threaded to assemble 
without tools. Disassemble into fifteen inch lengths for Convenient 


Storage in Drawer. (Six lengths and two clamps included with 
each table.) 


8. Six Outlet Electric Supply with fuse, switch, indicator light and 
fifteen foot extension cord, U-Ground and adapter plug. 


9. Safe Arrival and Satisfactory Performance Guaranteed. 


eT $248.00 








Cambosco Weather Station 


Designed to meet the need for precision equipment to measure and 
record the factors that make up “Weather”, Cambosco now offers two 
units — the basic Weather Center for elementary study and the com- 
plete Weather Station for more advanced work. 





The Weather Center (shown on left) includes: 


1—Triple Scale Aneroid Barometer. No. 67-305....$51.50 


1—Wind Velocity Meter No. 67-49 .... 64.50 
1—Wind Direction Indicator No. 67-50 .... 84.50 


The Complete Weather Station including 
the above plus thermometer, rain 
gauge, hygrometer, recording tem- 
perature and barometric pressure in- 
struments, psychrometers No. 67-55....8426.00 


The safe arrival and satisfactory performance of all instruments is 
guaranteed by Cambosco. 





CAMBOSCO SCIENTIFIC CO., INC.; 
37 ANTWERP ST. ® BRIGHTON STATION ® BOSTON, MASS. 





Earth Science 





Science Unit on Rocks and Minerals 


By HENRY J. FOCACCI and THEODORE J. HUFF 


Science Teachers, Public Schools, Paterson, New Jersey 


1. Approach—An Introduction to Rocks 
and Minerals 

Have you ever wondered how rocks 
were formed? Ever since the first man 
became curious about rocks (geology) 
and minerals (mineralogy), he has been 
fascinated by the mysteries of how and 
why they came to be. 

During past millenniums, the earth 
has undergone many changes which 
have shaped the natural rock forma- 
tions we witness today. Understanding 
the earth’s structure and composition 
is a valuable asset in the study of rocks 
and minerals. There is a difference 
between superficial deposits and bed- 
rock. Superficial deposits (1) include 
loose rock and soil which make up the 
outer surface of the earth’s crust; bed- 
rock (2) is the solid rock beneath, 
grading downward to the earth’s mantle 
(3), and eventually to its core (4). The 
fundamental nature of these layers was 
illustrated and discussed in an article 
by G. P. Woollard in the September 
1960 issue of The Science Teacher. 


Igneous Rock. 
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Volcano Ngauruhoe, New Zealand, in eruption (A). 


(1) Superficial 


(2) Bedrock of the 
deposits e 


outer crust 









(3) Mantle 


FIGURE 1. 


It is this bedrock, divided into the 
three categories called igneous, sedi- 
mentary, and metamorphic, with which 
we are mainly concerned here. 

Igneous rock, which is Latin for 
“fire” rock, is the basic stuff from which 
all other rock formations are eventu- 
ally derived. These rocks are the solid 
(frozen) equivalents of volcanic lavas 


= 


P. E. CLOUD, UNITED STATES GEOLOGICAL 


Rebuilding the Science Program . : . 


and other once-molten substances. 
They cover large areas of the earth 
and have such names as granite, diorite, 
pumice, pegmatite, obsidian, felsite, 
and basalt. 

The weathering or breakdown of 
igneous rock by wind, water, and gla- 
ciers causes certain sediments to be 
washed away and later deposited else- 
where. The conglomeration and ce- 
menting of these sediments, or the 
crystallization of substances from solu- 
tion in seas or lakes, form our second 
group of rocks, called sedimentary 
rock. These rocks, many of which 
contain fossils, are characteristically 
stratified. Shale, limestone, sandstone, 
coal, and conglomerate are examples 
of sedimentary rock. 

Due to the pressure, increased tem- 
perature, and chemical action affecting 
igneous and sedimentary rocks that are 
deeply buried or squeezed by mountain- 
building processes, we now have the 
third type of rock called metamorphic 
from the Latin word signifying that this 
rock has undergone change in texture 
and mineral composition. Metamorphic 
rocks are ordinarily banded or lami- 
nated and commonly compact and 
crystalline. Examples are slate, gneiss, 
marble, and quartzite. 

Rocks are composed of one or more 
minerals or mixtures of minerals. A 
mineral, on the other hand, is composed 
of a fixed arrangement of compounds 
or elements. Minerals are commonly 


A new lava flow (volcanic rock made “yesterday”) on the slop2 of Ngauruhoe (B). 


SURVEY, WASHINGTON, D.C 
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9420. STANSI MOLECULAR MODELS for individual student manipulations. Consists 
of 54 one-inch hardwood enameled balls of seven colors drilled to receive one and two 
inch wood pegs. Helical springs, two inches in length, are supplied to represent multiple 
bonds and for forming ring structures. Complete with attractive box and instructions. 
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7825. PERIODIC CHART OF THE ATOMS in four colors. The modern long form 
showing 102 elements, their atomic weights, numbers, and configurations. Gases are shown 
in blue, liquids in green, and solids in black. Atomic weight, number and symbol visible 
across the laboratory. 

Lithographed on heavy gloss paper 42” x 58”. Wood rollers at top and bottom. $6.00 
7824, CHART, ATOMIC WEIGHTS. A chart 30 x 45 inches on chart paper mounted 
on common rollers. An alphabetical list of all elements giving their symbols and atomic 


LR SR Sara peg a ES $3.50 
STANSI SCIENTIFIC COMPANY, 1231-41 North Honore St., Chicago 
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Metamorphic Rock and Mineral. 


Meteor Crater, Arizona (left). 





UNITED STATES GEOLOGICAL SURVEY, WASHINGTON, D. C 


Heat and pressure generated by meteoric impact at this place altered the bedrock sand- 
stone and changed some of its quartz to coesite, a high pressure form of SiOz until recently known only from laboratory synthesis. 


(Right) Some of 


the minero! coesite found at Meteor Crater and first reported in July 1960 by E. T. C. Chao, E. M. Shoemaker, and B. M. Madsen of the United States 


Geologicai Survey. 


crystallized. Throughout the centuries, 
minerals and rocks have served man 
as raw materials, tools, sources of en- 
ergy, and for decorative and other pur- 
poses. Some well-known minerals are 
salt, diamond, topaz, quartz, feldspar, 
fluorite, calcite, gypsum, and talc. 

Closely related to rocks and minerals 
are ores which are rock or mineral de- 
posits from which metals such as gold, 
silver, copper, platinum, or lead can 
be obtained commercially. 


ll. General Objectives 


1. To develop a consciousness of 
the importance of rocks and minerals. 

2. To explore this area of rocks and 
minerals. 

3. To understand the three major 
classes of rocks, their classifications, 
and uses. 

4. To provide experiences which 
will give practice in developing skills 
and habits in understanding and appre- 
ciating the uses of rocks and minerals. 


Ill. Specific Objectives 


1. To understand how rocks 
formed. 

2. To acquire a knowledge of the 
general characteristics of rocks and 
minerals. 

3. To learn how rocks and minerals 
are related to other things in nature. 

4. To understand what fossils are. 

5. To ascertain how important rocks 
and minerals are to the earth. 


are 


MARCH 1961 


6. To understand how man _ has 
learned to use rocks and minerals. 


IV. Skills 


1. Develop ability to think, evaluate, 
write, and speak clearly, constructively, 
and creatively about rocks and min- 
erals. 

2. Learn to comprehend vocabulary 
necessary to the unit of study and to 
spell terms correctly. 

3. Develop ability to read critically 
the material in this area of study. 

4. Develop ability to express one- 
self through illustrative material. 


V. Habits 


1. Develop good work and study 
habits. 

2. Develop the habit of working 
with others. 

3. Develop the habit of reading pur- 
posive writings. 

4. Develop the habit of collecting 
and organizing data. 

5. Develop the habit of persever- 
ance. 

6. Develop the habit of being a re- 
sourceful person. 

7. Develop the habit of being an 
original thinker and planner. 

8. Develop the habit of dependa- 
bility and accuracy. 

9. Develop the habit of using good 
oral and written language. 

10. Develop the habit of checking 
evidence before forming a conclusion. 


Vi. Attitudes 


1. Pupil becomes aware of the im- 
portance of rocks and minerals. 

2. Pupil learns to be persistent in 
his search for truth about rocks and 
minerals. 

3. Pupil learns to keep an open 
mind about scientific knowledge re- 
lating to the study of rocks and min- 
erals. 

4. Pupil learns the value of the sci- 
entific method in general problem 
solving. 

5. Pupil acquires intellectual curi- 
osity about rocks and minerals and 
their relationship to other forces of 
nature. 

6. Pupil learns the need to go to 
reliable sources for information and to 
formulate tests of reliability. 


Vil. Known Concepts 

1. Superficial deposits consist of 
loose rock and soil which make up the 
outer surface of the earth’s crust. 

2. Bedrock consists of the solid rock 
beneath. 

3. Igneous rocks are made by heat. 

4. Sedimentary rocks are formed 
from sediment deposited from water, 
air, or ice. 

5. Metamorphic rocks are igneous 
and sedimentary rocks changed by heat 
and pressure. 

6. Some minerals are more useful 
to man than others. 

7. Rocks are used for many pur- 
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Neatest little test tube rack 
you ve ever seen! 


Nalgene laboratory plastic 
... unbreakable, acid-proof, 
outlasts metal or wood ! 


Here is the unique new test tube rack, of Italian 
design, that outlasts them all. It’s the only holder 
that lets you see the contents of each tube from top shew Ahahbateiaht Wihdene ghtelic test tele tuck 
to bottom. Plastic fingers hold tubes securely; unit stands free, or in 2-unit or 4-unit plastic bese. 
fits shaking machines. Nalgene plastic throughout — 

chemically inert, easy to clean, immersible in water baths, withstands 
120° C. Ideal for use in school laboratories. Try a few. You’ll like the way 
they will take all the punishment your students give them. WRITE for 
new catalog on the full line of Nalgene plastic laboratory ware, Dept. 233. 








a) THE NALGE CoO. INC. rocuesrer 2, new york The Quality Standard of Plastic Laboratory Ware 





poses including building materials, road 
making, and industrial uses. 

8. Fossils are the stony remains or 
impressions of animals and plants in 
the rock. 

9. Minerals are pure, commonly 
crystallized substances, many of which 
are useful to man. 

10. Ores are rock or mineral de- 
posits from which metals can be pro- 
duced commercially. 

11. Some rocks and minerals can 
be used as jewels. 

12. Igneous rocks are the solid 
equivalents of once-molten substances. 
They are commonly massive and crys- 
talline. 

13. Sedimentary rocks are stratified. 

14. Metamorphic rocks are charac- 
teristically massive or foliated. 

Vill. Concepts to Be Developed 

1. Rocks and minerals can be iden- 
tified in various ways. 

2. Rocks are the building material 
of which the earth is composed. 

3. Rocks are commonly made of 
mineral crystals which have grown 
together. 

4. Minerals are naturally occurring 
substances having a definite chemical 
composition and characteristic physical 
structure. 

5. There are thousands of kinds of 
minerals and hundreds of kinds of 
rocks. 

6. Luster, color, and crystal form 
characterize the general surface appear- 
ance of minerals. 

7. Hardness is the resistance that 
certain minerals have to being scratched 
by other substances. 

8. Cleavage is the smooth breakage 
of a mineral in given directions. 

9. Fracture is the state of a min- 
eral breaking unevenly and not along 
cleavage surfaces. 

10. The streak of a mineral is the 
mark made by testing it on the back 
of a piece of tile or unglazed porcelain. 

11. Some minerals fluoresce under 
ultraviolet light; the luminescence of 
certain types can be produced through 
the rays of such lights. 


IX. Activities, Observations, Experi- 
ments 


1. List the vocabulary that relates 
to the unit of study. 

2. Make a chart of the more com- 
mon rocks and minerals, their uses and 
their characteristics. 
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GEORGE A. GRANT, NATIONAL PARK SERVICE, WASHINGTON, D.C 


Sedimentary rock more than two hundred million years old in the Grand Canyon. 


3. Keep a record of current news 
items about rocks and minerals and 
their uses in the world today. 

4. Arrange a display of rocks and 
minerals with proper labels for identi- 
fication. 

5. Read information about rocks 
and minerals from various sources such 
as science texts, supplementary science 
materials, encyclopedias, etc. 

6. Conduct a class discussion and 
demonstration of the following: 

While investigating the various 
means of identifying minerals, it is 
necessary to notice the particular char- 
acteristics possessed by them: luster, 
color, hardness, cleavage, fracture, and 
specific gravity. 

Luster and color, which are pro- 
duced through various means, pertain 
to the general surface appearance of 
minerals. These two features are very 
closely allied. 

Hardness is the resistance that cer- 
tain minerals have to being scratched 
by other substances. Diamonds can be 
scratched only by other diamonds; jade 
can be scratched by quartz; gypsum 
by fingernails; calcite by a penny; feld- 
spar by a sharp knife; and quartz by 
a hardened steel file. 

Cleavage is the smooth breakage of 
a mineral in given directions. Mica, 
a perfect example of cleavage, can be 
peeled into very thin sheets. 

Fracture, on the other hand, is the 
state of a mineral breaking unevenly 
without any definite direction. 


The power of magnetism influences 
some minerals that contain iron, nickel, 
or cobalt. 

7. Place some small chips of granite 
secured from a quarry or a stonecutter 
in a small muslin bag and strike the 
bag several times with a hammer. Ex- 
amine the powdered fragments under 
a magnifying glass. The little shiny 
flakes will be mica; the white and pink 
particles will be quartz and feldspar. 

8. Figure the specific gravity of a 
mineral—the ratio of the weight of a 
mineral to the weight of the same vol- 
ume of water. Weigh the mineral and 
then drop it into a graduated container 
partly filled with water. Read the vol- 
ume of water displaced. This is also 
the volume of the mineral. One cubic 
centimeter (or, better, milliliter) of 
water weighs almost exactly one gram. 
Divide the weight of the mineral by 
the volume to discover how much one 
cubic centimeter would weigh, and this 
(divided by one) is the specific gravity. 
This is one of the best clues for identi- 
fying a pure mineral. 

9. Through a class project, investi- 
gate the following facts about lumi- 
nescence. One of the most fascinating 
characteristics of minerals is their abil- 
ity to glow in the dark. There are 
different ways in which minerals can 
glow, and some give an added clue to 
identity. The luminescence may be 
fluorescent, phosphorescent, thermo- 
luminescent, or triboluminescent. 
Scheelite, for example, may fluoresce 
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“IMAGINATION IS 
MORE IMPORTANT 








THAN KNOWLEDGE” 






































Albert Einstein 


There are some who might argue this point 
with Einstein. But this much is certain: 
Wherever new knowledge is sought, imagi- 
nation lights the way. And surely, only imag- 
ination of rare quality could have led Einstein 
to formulate his principle of relativity. 


Einstein applied the insight of imagination 
to basic science. But imagination can be just 
powerful in the creation and application 
technology. And nowhere, perhaps, is 
ation challenged over so wide a range 
science and technology as in the 
problems of electrical communications. 





At Bell Telephone Laboratories, scientists 
and engineers range far and deep in search 
of the answers. They probed deep into solid- 
state physics to discover the transistor prin- 
ciple, and they speculated and synthesized 
in an entirely different area of knowledge 
to create the giant microwave system that 
carries your TV programs across the country. 
They study ways to protect the giant mole- 
cules in plastic cable sheath, and they ex- 
_ plore the basic information content of speech 
_ to devise better ways to transmit it. They 
devise ultrasensitive amplifiers to capture 

io signals from distant places, while they 
ynceive and develop new switching systems 
of unprecedented capabilities. Side by side 
_ with the development of transoceanic cable 
systems they are exploring the possibilities 


‘By exploring every pathway to improved 
trical communications, they have helped 
e@ you Bell System communications the 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS 
RESEARCH AND DEVELOPMENT 





a ee ee a a ae ae ae 





bright blue. Phosphorescence occurs 
when the mineral continues to glow 
after it has been exposed to an ultra- 
violet light and the light has been 
turned off (for example, willemite). 
Thermoluminescence applies to the 
condition where the mineral, when 
heated, gives off light in a darkened 
room. Triboluminescence occurs when 
a mineral, scratched in the dark, shows 
a line of light, as does sphalerite. Place 
several small pieces of fluorite in a 
baking dish with a glass cover and 
heat gently. The pieces of fluorite will 
bounce about giving off sparks of light. 

10. Explain the difference between 
tenacity and hardness. Tenacity differs 
from hardness in a mineral. It is the 
way a mineral holds together. Jade has 
tenacity, for example. A diamond is 
hard, yet if struck with force it can 
be shattered. 

11. Discover the oddities among 
minerals and rocks. Find the meaning 
and uses of such minerals as garlic 
stones, seeing-eye metal, weather stone, 
magnetic stone, cryolite, and gastro- 
liths. 

12. To test for calcite, place a few 
drops of cold, diluted hydrochloric 
acid on calcite. Bubbles of carbon 
dioxide will appear, showing that the 
mineral is a carbonate (contains COs). 
Or test a piece of granite with hydro- 
chloric acid and notice that it does 
not bubble. 

13. Take the class to a museum to 
see rocks, minerals, and fossils. 

14. Make collections of pictures 
showing rock being quarried for build- 
ing purposes. 

15. Explore a quarry in your neigh- 
borhood. Examine the rock ledges ex- 
posed. Investigate uses made of rocks 
in your locality. 

16. Show that sandstone is porous. 
Weigh a dry piece, and then let it soak 
in water overnight. Weigh it again after 
you have wiped off any drops of water 
on the surface. The increased weight 
is due to water that has occupied pore 
spaces in the rock. How could you 
estimate volume of pore space from 
this? 

17. Have a glass jar of water ready. 
In another dish mix sand, pebbles, 
small shells, and fine clay or dust. 
Pour the mixture into the water, and 
let it settle. Does it settle in layers? 

18. You may make an impression 
of a fossil by pressing a shell or a piece 
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of fern between two layers of clay or 
plasticene. When you separate the 
layers, the shell or fern lies on one, 
and the mark it made shows its shape 
on the other. 


X. Visual Aids 


1. Use of films and filmstrips to tell 
the story of rocks and minerals and 
their usefulness to man. 

2. Use of the opaque projector to 
show pictures of rocks and minerals. 

3. Use of pictures from magazines 
and other sources to explain rocks, 
minerals, and their uses. 

4. Use of models of building ma- 
terials from rocks and minerals, as 
well as actual specimens of rocks and 
minerals. 

5. Making posters and charts illus- 
trating facts about the field of study. 

6. Assembling materials and equip- 
ment for various experiments with 
rocks and minerals. 


XI. Materials 


Specimens of rocks and minerals; 
acid (vinegar, lemon juice, or hydro- 
chloric); oak tag paper; construction 
paper; butcher paper for posters and 
charts and for sketches and diagrams 
of rocks and minerals; clay or plasti- 
cene; shells; plant leaves; small pans; 
water; ultraviolet light; display boxes 
and trays for rocks and minerals; and 
any other materials needed for experi- 
ments and activities listed in this unit 
of study. 


XII. Evaluation 


The students were able to discuss 
major learnings of the unit in class, 
in a written examination, and in a 
culminating unit activity—an assembly 
program entitled “The Earth’s Crust.” 
Not only did they learn about rocks 
and minerals and their importance to 
man, but many pupils also became 
interested in rock collecting outside of 
class time. They felt they would be 
better collectors since they had ac- 
quired a background of knowledge in 
the identification of rocks and minerals. 

The teacher observed that the gen- 
eral and specific objectives of the unit 
were achieved. Major concepts were 
developed through pupil participation 
in experiments and in class activities. 
Since the study of rocks and minerals 
was interesting to the pupils, the author 
believes considerable understanding, 


enjoyment, and a beneficial approach 
to scientific problem solving were de- 
rived from the unit. 
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New! Turner Portable 
BUNSEN BURNER 





A convenient, self-contained Bunsen 
Burner which can be used in any class- 
room because it requires no gas outlet or 
hose connection. Designed by a science 
teacher, this unit simplifies demonstra- 
tions in labs, classroom, desks and field 
labs. The Turner Bunsen Burner furnishes 
clean, efficient heat instantly and is U. L. 
approved. A variety of burner heads is 
available for specialized lab work. Com- 
plete unit with disposable, safety-tested 
propane tank only $10.50 from your lab 
or school supply distributor. For more 
information write: 


TURNER CORPORATION 
823 PARK AVENUE 
SYCAMORE, ILLINOIS 
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Ten minutes spent with any of these three UNITRON Student Microscopes will 
tell you more than we could say in ten thousand words. That’s why we'd like 
to invite you to try one — or all three — for ten days ... FREE. The only thing 
you have to invest is the next 5 minutes... to find out what's in store for you 
in top-notch performance and added advantages. 


WHAT'S THE At first glance, the printed 
DIFFERENCE? ‘SP¢cifications on all student 

microscopes look the same. 
You might well ask “‘What’s the difference 
if any?” Here are the facts. 

Even many of the largest manufacturers 
feel that optical and mechanical short cuts 
are quite acceptable in microscopes designed 
for the school or college laboratory. There- 
fore, they design their microscopes with 
lower-resolution objectives, without con- 
densers, and often simplify mechanical con- 
struction. In contrast, UNITRON Student 
Models MUS, MSA, and MLEB are de- 
signed to give regular, professional performance, 
with no compromise in image quality. 


THE LAWS OF OPTICS HOLD . 
ning student, 
FOR STUDENT MODELS TOO any enlarged 


image seen through the microscope will 
appear exciting. But isn’t it just as important 
to see a correct image? A true picture? 
a without resolution is empty 

. the image appears blurred and details 
are fringed with diffraction lines in much 
the same way as a faulty TV picture. That’s 
why UNITRON doesn’t offer a ‘student 
series’ of objectives which, though named to 
imply ‘achromatic’, still let color and aber- 
rations in through the back door. All 
UNITRON_ Student Microscopes are 
equipped with the same professional-type 
objectives supplied on our more expensive 
medical models. Because our _high-dry 
40X objectives and condensers each have a 
numerical aperture of 0.65, the student can 
enjoy the same quality image at 400X or 
600X that the medical student sees through 
his more expensive instrument. 


WHY A CONDENSER? In microscopes using 


‘student series’ objec- 
tives, the omission of a condenser may not 
be too serious, because there is really no high 
numerical aperture, or resolving power, to be 
realized. But all UNITRON Student Micro- 
scopes have a 0.65 N.A. condenser to utilize the 
high resolution of our professional quality ob- 
Jjectives. We also provide an adjustable iris 
diaphragm (not merely a disc diaphragm) 
to control light reaching the condenser. All 
these extras work hand in hand with 
UNITRON’s anti-reflection coated optics 
to produce an image of optimum contrast 
and clarity. 


WHAT STAND = Leachers and a ——— 

7 easy operation, durability 
DO V90 TAKE! and adaptability. And that’s 
just what UNITRON Student Microscope 
Stands are designed to give. Positive and 
smooth coarse focusing is by a diagonal-cut 
rack and pinion. A simple counter-twist of 
the knobs gives easy tension adjustment to 
meet any preference. A separate and inde- 
pendent fine focus with full range of travel 
has a precision micrometer screw to assure 
sharp images. 

Now — about the microscope stage. For 
precise movement of the specimen at 400X 
and higher, UNITRON offers a quick, easy 
way of attaching a reasonably priced me- 
chanical stage. (Some manufacturers offer 
this feature— but only on their higher 
priced models.) All UNITRON Student 
Microscopes have stages pre-drilled and 
tapped to permit future addition of a precise, 
but inexpensive ($14.75) mechanical stage. 
The large stage of Models MUS and MSA 
also acts as a bumper, projecting be- 
yond the objectives and nosepiece to prevent 
accidental damage. 





For a_ begin- 


field and the desirable 10X magnification. 


SOMETHING NEW All UNITRON Student 
HAS BEEN ADDED, Microscopes now have 

built-in focusing stops 
that prevent accidental contact between the 
objective and specimen slide. This reduces 
repair costs for objectives and prevents slide 
breakage. Without the stop, it is easy for 
beginning students ¢o pass through the critical 
point of focus, not even realize it, and ram 
the objective into the slide. The new stop 
also saves time and temper by automatically 
placing the image in approximate focus. 
Student guesswork is eliminated. 


Student microscopes are 
FIELD EYEPIECE often chosen with at least 
two eyepieces, usually the 
Huygens type .. . a 5X for its large area of 
view, and a 10X for the magnification needed 
for critical observations. Now, our new 
coated 10X Wide Field eyepiece combines 
both these features in one eyepiece — a large 
Teach- 
ers will like it: one eyepiece is more con- 
venient than two. There’s no chance for 
the extra one to become lost or damaged. 
And, it’s slightly easier to use the Wide 
Field eyepiece because of its longer eye 
relief — you don’t have to get your eye so 
close to the lens. Model MUS is now regu- 
larly supplied with this new eyepiece, but it’s 
optional on Models MSA and MLEB, too. 


NEW 10X WIDE 


ATTACHABLE SUBSTAGE A snap-fit illuminator 
ILLUMINATOR. that attaches by means 

of the regular mirror 
mount, this new accessory eliminates any 
need for mirror adjustments or an outside 
light source. Even when the microscope is 
moved or inclined, the illuminator stays in 
alignment. It combines correct light in- 
tensity with convenience. Operates on 
regular 110-115V. current. The housing is 
rotatable 180° to give a choice of two types 
of illumination: bull’s eye condenser for 
concentrated light or plane condenser for 
diffuse lighting. Built-in blue filters give 
daylight quality. Cost? — only $10 as an 
accessory (less an allowance for the regular 
mirror if you don’t need it.) 


MEETS C.C.S.S.0. UNITRON _ Student 
REQUIREMENTS... Microscopes more than 
AND MORE. meet the general re- 


quirements outlined in 
the Council of Chief State School Officers Purchase 
Guide. Our microscopes are available with 
either three or two objectives. Models with 
two objectives are supplied with a triple 
revolving nosepiece (with removable plug 
in the extra aperture) so that you can add 
another objective when you want it, without 
the extra expense of changing nosepieces. 


CAN YOU AFFORD Check some of the prices 
NOT TO BUY? listed in other suppliers’ 

ads and_ literature... 
then look at ours. UNITRON saves you real 
money. And, if you’re in the market for 
several instruments, new quantity discounts 
make our prices even lower... 10% for 
5 to 10 and even higher discounts on larger 
quantities! 


WHY NOT If you are planning to buy 
TRY ONE? microscopes, now or for your 

next budget, please accept our 
invitation to try one, or all three, UNITRON 
Student Models in your own laboratory, at 
our expense. Let UNITRON prove itself 
to you before you decide, 








*Free delivery to your school. Plastic dustcover, fitted wood case with handle and lock, are all included in prices shown. 
For information on other microscopes and accessories, send for free catalog — see coupon. 











UNITRON STUDENT MICROSCOPE MODEL MUS 


x Wide Field 


$107 each 


MODEL MSA 


x, 10x, 15x 


UNITRON AUTO-ILLUMINATION 


$118 each 


UNITRON STUDENT—LABORATORY MODEL MLEB 


ON! TRON 


NSTRUMENT COMPANY - MIC RO ee SAL ES DIVISION 


NEEDHAM if NEW ‘ isi 


O l accept (without cost or obligation) your invitation 
to try Model(s)_ _ : for 10 days. 
O Please send UNITRON Microscope catalog 4 8M 


NAME 

SCHOOL oR COLLEGE 
STREET. 
cITY STATE __ 




















FILMSTRIP 


FASTER 
| EASIER 


@ Perfect in 
Portability! 
Seconds to 
Set Up! 











Previewer Sr. 


Fastest, most convenient 
method yet—for desktop preview- 
ing of 35mm filmstrips. Large 7” 
x 9” screen also provides ideal 
direct viewing for individuals or 
small groups and for home study 
or use as filmstrip ‘textbook.’ 
Threads itself instantly. Focuses 
with single knob. 





Previewer Jr. 
For On-The-Spot hand-held or 

desk-top previewing of filmstrip. 

Operates on A.C. current or bat- 

teries. Simple to thread; sprocket 

advance. Extra-brilliant optical 

screen. 

Model I—For operation 


on A.C. Current only .................... $1 5.95 


Model II—For operation 


on A.C. Current and batteries... $1 7.95 


Write for 
illustrated Catalog 








8 BROADWAY, HOLBROOK, L. I., N. Y. 














Evaluating Critical Thinking 
im Science 


By JAMES J. REILLY 


Assistant Dean, School of Education, St. John’s University, Brooklyn, New York 


ANY teachers have been vitally 
interested in the interplay be- 
tween theory and empirical investiga- 
tion as it relates to science teaching. 
The advent of teaching machines and 
canned courses heightens the concern of 
those who feel that thinking and experi- 
mentation by students should be pro- 
moted rather vigorously, whereas rote 
memorization should be minimized. 
How do we distinguish between the 
youngster who can regurgitate, upon 
demand, Newton’s Third Law of Mo- 
tion and the youngster who “knows” 
in an insightful manner what is in- 
volved? How do we measure a young- 
ster’s ability to apply knowledge in a 
situation not directly learned in the 
classroom? Some attempts have been 
made to answer these questions but 
they seem to have fallen rather wide 
of the mark. In this article, some em- 
pirical data is presented which may 
suggest an approach to one of the 
phases of critical thinking. Clearly, 
the evaluating (testing) of critical 
thinking in science is directly related 
to the teaching of critical thinking in 
science. The presumption is that this 
is a desirable objective and is being 
pursued—vigorously—in the class- 
room. 
Essentially, what we do is to develop 
a “test-retest” situation in which the 
students respond to two different types 
of instruments which are based on the 
same content materials or learning 
situations. The Dunning Physics Test 
was administered to three hundred 


freshmen at three different colleges. 
The “retest” to this population involved 
the following. A Science Scrapbook 
was prepared and reproduced realistic- 
ally by photo offset. It contained forty 
newspaper clippings matched in con- 
tent or idea to forty corresponding 
items in the Dunning Test. The student 
population was asked to “agree” or 
“disagree” with the accuracy of each 
of the newspaper clippings. The investi- 
gator already knew how the youngsters 
scored on the Dunning Test. An ex- 
ample will help clarify the structure. 


Dunning Item © 


Of the following, the most pene- 
trating form of radiation is: 
ultraviolet light 
heat 
cosmic rays 
X rays 
infrared light 


Scrapbook Item 


Washington, D. C., Dec. 9. The Na- 
tional Cancer Research Foundation, 
with funds collected throughout the 
United States during the past several 
years, today accepted from a private 
electrical company a new X-ray ma- 
chine. X rays are, of course, the most 
penetrating form of radiation and it 
is hoped that the new machine will 
aid substantially in the continuing 
fight against cancer. 


Most of the items are somewhat less 
factual in content and this one is pre- 
sented merely by way of example. The 
development of the items was a “con- 
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trolled situation” throughout the exer- 
cise. Space does not permit a descrip- 
tion of the nature of these controls, 
but the interested reader is referred to 
the basic reference (1). 

In addition to performance on the 
two instruments described, all testees 
were investigated in the light of other 
factors. Intelligence test scores (Cali- 
fornia Test of Mental Maturity) were 
included. What is the relationship be- 
tween “intelligence” scores and the 
ability to see the relationship between 
known facts and those same facts “as 
they operate” in a situation seen for the 
first time? Specifically, what is the cor- 
relation between intelligence and crit- 
ical-thinking skills? Research studies 
indicate ‘‘a tendency to cluster around 
.45.” The more than casual reader is 
invited to examine Explorations in 
Evaluation by Dressel and Mayhew 
(2). In this study the investigator found 
a correlation of .39 between intelli- 
gence scores and Scrapbook perform- 
ance. 

Glaser did a pioneering piece of work 
in 1941 (3) and, of course, the 
Watson-Glaser Tests of Critical Think- 
ing (4) are some of the very few seri- 
ous testing instruments available. The 
consistency of the responses from re- 
search findings of all serious investi- 
gators leads to the somewhat obvious 
conclusion (research confirms what we 
already suspect!) that intelligence tests 
do NOT measure critical-thinking 
skills. 

What of the relationship between 
critical-thinking skills and reading and 
vocabulary? It is common knowledge 
that some intelligence tests are heavily 
loaded with a “verbal” factor. A priori 
reasoning would lead us to suspect that 
no necessary relationship exists between 
critical-thinking skills and verbal abil- 
ity. The empirical data confirms this. 
The correlation between the Coopera- 
tive Reading Test and the performance 
on the Science Scrapbook was .14; that 
between Vocabulary versus Scrapbook 
was .20; and that between Vocabulary 
(science sub-test) versus Scrapbook 
was .33. 

A final factor investigated was 
spatial-relations ability. In the language 
of the psychologist this is a “pure” 
factor and it would be informative to 
relate ability in this area to perform- 
ance on the Scrapbook. Using the Min- 
nesota Spatial Relations Test, the cor- 
relation was found to be .18. 
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In sophisticated terms, we have been 
discussing “critical thinking and psy- 
chometric design.” The question is how 
do these relate to the classroom science 
teacher? It is believed that there is a 
direct relationship. Some engineering 
schools and science centers spend con- 
siderable time, money, and energy in 
attempting to develop in their students 
an active creative imagination and crit- 
ical-thinking ability. At the secondary 
school level, these same activities may 
be introduced. This article suggests one 
way. A bright group in any science area 
would have a “field day” working 
cooperatively with a teacher in such 
activity. An insightful and resourceful 
teacher could use the development of 
the items itself as “the test situation.” 
As indicated previously, with the ad- 
vent of “programmed teaching” in sci- 
ence the need for imaginative evalua- 
tion with some degree of statistical 
sophistication becomes increasingly 
obvious. 

What has been suggested here is 
simply “an approach” to the problem. 
As the mechanization of the process 
becomes more prevalent, as “the facts 
of the case” become increasingly easier 
to disseminate, science teachers—as 
indeed all teachers—need to become 
increasingly more sensitive to their 
responsibility in the matter of total 
evaluation of their charges. The class- 
room teacher, in science as elsewhere, 
is the critical factor when it comes to 
the development of and the evaluation 
of critical-thinking ability. National 
testing and teaching programs make it a 
matter of (hic et nunc) here and now. 
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VEW FROM ADDISON-WESLEY 





BASIC CONCEPTS OF PHYSICS 
By ARTHUR BEIsER, New York University 


A straightforward introduction to physics, designed especially for use in one-semester college 
courses. Written in a clear and interesting manner, the book assumes no prior knowledge of 
physics or chemistry, and employs no more than the simplest mathematics. 


The fundamentals of physics are treated carefully and lucidly, with brevity accomplished by 
omitting topics outside the mainstream of physics. Throughout the book the emphasis is on those 


physical principles that are primary to our understanding of the natural world, from the laws of 
motion through relativity and quantum theory. 


Written by an experienced teacher and author, the book is designed for the student. The stress 
at all times is on basic concepts, and over one-fourth of the text is concerned with 20th century 
physics. Above all, the mainstream of physical thought is constantly before the reader, who will 
see it as a continuing quest for an understanding of the universe of things and events. 


c. 384 pp, illus, to be published April 1961 


MODERN ALGEBRA, FIRST COURSE 


By Ricuarp E. Jounson, University of Rochester, LONA LEE LENDsEY, Oak Park and 
River Forest High School, anv WILLIAM E. SLEsnick, St. Paul’s School 


A modern approach to the first course in algebra, which emphasizes the student’s understanding 
of the subject and leads him to discover proofs and reasons for himself. The treatment is precise 
and correct, yet not too radical. The book contains all important topics found in traditional algebra 
texts, and follows generally the recommendation of the Commission on Mathematics of the College 
Entrance Examination Board. 

c. 639 pp, illus, to be published April 1961 


PROBABILITY — A FIRST COURSE 


By FREDERICK MOSTELLER, Harvard University, R. E. K. RouRKE, Kent School, ann 
G. B. THomas, Jr., Massachusetts Institute of Technology 

An introductory treatment of probability with statistical applications, offering a careful and 
thorough exposition of the subject with numerous illustrative examples and exercises. This text 
is particularly well suited for one-semester courses offered to high school students. Only two 
years of high school algebra are required by way of mathematical background, but some knowledge 
of geometry is also desirable. 


Written by three of the authors of the widely used “grey book”, this new text represents an abridge- 
ment and revision of the official Continental Classroom text by the same authors. 


c. 300 pp, illus, to be published April 1961 


MORE INFORMATION ABOUT THESE BOOKS AVAILABLE AT BOOTH 71, 
NSTA NATIONAL CONVENTION 
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Physics 


Conductivity Apparatus 


By RICHARD L. HUTCHENS, Clackamas 
High School, Milwaukie, Oregon 


This report was an entry in the STAR (Sci- 
ence Teacher Achievement Recognition) 
awards program of 1960, conducted by 
NSTA and sponsored by the National Cancer 
Institute, U. S. Public Health Service. 


Since an understanding of conduc- 
tivity is essential to an understanding 
of ionization, the author has sought for 
several years to demonstrate conduc- 
tivity through individual student experi- 
ments. Since the apparatus and some 
of the organic reagents required for the 
work are quite expensive, it was found 
impractical to conduct the experiment 
when required for classroom lots on a 
macro scale. 

During current classes, construction 
was begun of a relatively inexpensive 
apparatus which can be used on a 
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semimicro scale by pairs of students in 
the classroom. The parts for twelve 
pieces of the conductivity apparatus— 
enough for one outfit to each two stu- 
dents—cost about $16. The assembly, 
with student help, was constructed in 
about two hours. Required for each 
piece were one night light, one short 
length of extension cord with a three- 





After assembly of the complete apparatus, students 
may view carefully before use in experiments. 


way receptacle on one end and a plug 
on the other, another plug, heavy gauge 
copper wire, electrical tape, soldering 
equipment, and a 20-ml beaker. 

The assembly is quite simple, but 
it is necessary to make one alteration 
in the three-way receptacle so that the 
night light (attached directly) will be 
in series with the electrodes. (See Fig- 
ure 1.) The class accomplished this by 
snipping off one of the spring arms 
which would normally make contact 
with one of the lamp’s plugs and then 
soldering one of the leads directly to 
the cut-off arm. Although this is the 
simplest method of attachment, it does 
have the disadvantage of permanently 


mounting the lamp onto the receptacle. 
Students should be cautioned, however, 
to avoid mounting the plug containing 
the electrodes permanently to the re- 
ceptacle since this would make replace- 
ment of the electrodes more difficult. 

After assembly the whole apparatus 
was attached to a ring stand with a 
universal clamp, and the solutions to 
be tested were placed in a 20-ml 
beaker. 


Biology 


Miniature Plants in the 
Classroom 


By WILLIAM G. THOMAS, W. H. Kirk 
Junior High School, East Cleveland, Ohio 


This report was an entry in the STAR (Sci- 
ence Teacher Achievement Recognition) 
awards program of 1960, conducted by 
NSTA and sponsored by the National Cancer 
Institute, U. S. Public Health Service. 


To replace the usual decorative 
plants displayed in many classrooms, 
the author has substituted miniature 
plants such as corn, tomato, musk- 
melon, watermelon, and roses for dem- 
onstration purposes. 

Countless generations of science stu- 
dents have watched corn and bean 
seeds germinate, but eventually the 
young plants have to be disposed of 
due to space limitations. In spite of our 
modern transportation systems, many 
city-bred students never have the op- 
portunity to observe food and other 
plants actually growing. One wonders 
if they are left with the impression that 
corn and beans never grow any larger. 
Anything they learn about these com- 
mon plants, other than facts about 
germination, must be gleaned from 
textbooks. Although they read about 
brace roots, they never have the op- 
portunity to see them. 

The project of observing plant de- 
velopment should be used as a supple- 
mentary but continuing unit rather than 
one covering merely a two- or three- 
week period. The seeds are started in 
eighteen-inch planters, each containing 
four plants. These planters are small 
enough to be moved and observed by 
the students. Since the plants reach 
maturity in about ninety days, the study 
unit easily fits into one semester. As the 
plants develop, as much time as is 
needed is taken from the regular class 
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Learn the parts... 


and you know the car 
That’s the way g the NEW 


& Al uUpy Modular Lab Panel 


helps teach electronics. 
The AD-LAB pedestal base unit at each 


To this basic unit can be added modular 
work area can provide either single or 


components for designing the exact power supply 
three phase power with individual breaker required for the experiment being performed. Add 
protection at the work area. 












other units as you need them — rectifiers, all meters, 
voltage regulators, filters, rechargeable 
battery packs, etc. 


All components stack easily and safely on the 
T-slot track which is on the top and bottom of each 
housing. All basic electrical units are available 

in AD-LAB housings, and as others are developed, 
they can be added to your system. 


Manufactured by ARIEL DAVIS MANUFACTURING CO. 
3687 South State Street Salt Lake City 15, Utah 


For More Information 
write 


Department H261 








period to explain and discuss each 
stage. This may range from five minutes 
to several periods. 

Observation of plant development 
should include the following: 


1. Germination and development of 
cotyledons. 

2. Types of roots. 
a. Regular. 
b. Adventitious. 

3. Leaf formations. 

4. Stem types. 

5. Flowers. 
a. Separate flowers on corn. 
b. Complete flowers on tomato and 

muskmelon. 

6. Pollination (hand pollination may 
be practiced). 

7. Types of fruit. The fruit as it de- 
velops never fails to be a source of 
extreme interest to the students. 


These plants are so small that the 
corn, for example, never reaches a 
height of more than thirty inches. The 
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You can start today’s youngsters 
off right in science with 


SCIENCE IS WONDERING (K) 


(16 picture charts) 
SCIENCE IS FUN (1) 
SCIENCE IS LEARNING (2) 
SCIENCE IS EXPLORING (3) 


Beginning in kindergarten, each unit of work is organized 
around a problem children will be interested in working 
on—‘‘What animals make good pets?” is one example at 
kindergarten level. ‘‘What is weather?”’ is one of five units 
at first-grade level; “‘Where do we get heat?” one of five 
units for second grade; “‘What are the moon and stars 
like?’’ one of seven units for Grade 3. 


Illustrations and simple text (Grades 1-3) get pupils explor- 
ing, experimenting, doing good thinking, and using what 
they learn. 


Sample pages of these new materials in the Beauchamp 








fruit, of course, is proportionately 
smaller. The purpose of the project, 
however, is not to raise a profitable 
crop, but to give the students an op- 
portunity to observe common plants as 
they grow and develop. 


Basic Science Program are free on request; ask for #821. 
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THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 
GRAF 
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FIRST QUALITY MEDICAL OPTICS 
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5868 Broadway Chicago 40, Ill. 
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Creative Teaching Unlimited 





Hunt and select individual protozoan with eye dropper 





See exquisite detail in 3-D 


The AO Spencer CYCLOPTIC Stereoscopic Micro- 
scope exposes the student to three-dimensional micro- 
scopic worlds beyond the scope of their everyday 
experiences. Gross specimens, such as fossils, insects, 
bark, larva, etc., assume new proportions of interest 
when seen in sharp, erect, magnified three-dimen- 
sional detail. 

If at all possible, there should be at least one AO 
CYCLOPTIC in every biology class...set up and 
readily available for use by all students. Invite them 
to bring in their own specimens for study and 3-D 
viewing. The student’s-interest is aroused... he partici- 
pates actively...the learning process is quickened. 


1S) American Optical 
ty Company 


SPENCER 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 





with the AO Spencer Cycloptic Stereoscopic Microscope 





Observe teeming infusoria jungle in 3-D 


AO Spencer CYCLOPTIC Stereoscopic Micro- 
scopes are built to withstand hard usage by the most 
active class. Rugged, construction guarantees years of 
service. Special “Permanent” bonding agent assures 
positive prism alignment. Tough baked, epoxy enamel 
finish resists chipping, abrasions and chemical deteri- 
oration. 

The unchallenged superiority of the AO CYCLOP- 
TIC has been time-tested and performance proved... 
thousands are in daily use in education, research and 
industry. 

Colorful 36 page brochure is yours for the asking, 
mail handy coupon below. 


Dept. Q95 


Please send SB56 brochure on AO Spencer CYCLOPTIC 
Stereoscopic Microscope. 


Name 
Address. 
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ACS-NSTA EXAMINATIONS 


IN HIGH SCHOOL CHEMISTRY 


FOUR TESTS 
Now Available 


FORM N- Released in 1957. Two parts. Part I—45 items, 45 minutes; Part 
II—45 items, 45 minutes; Total—90 items, 90 minutes. 


FORM 1959- Released in 1959. Two parts. Part I—50 items, 40 minutes; Part 
959 I—50 items, 40 minutes; Total—100 items, 80 minutes. 


FORM 19598S- This is a scrambled form released in 1960. Contains the identical 
959 items as Form 1959, but in a different sequence and different order 
of responses to prevent direct copying. 


FORM 196]-_ Released in March 1961. Two parts. Part I—50 items, 40 minutes; 
Part II—50 items, 40 minutes; Total—100 items, 80 minutes. The 
latest test in the series of High School Chemistry Examinations. 


The tests cover a one-year course in high school chemistry. 
The parts of each test are parallel and may be administered separately. 


Constructed by a Subcommittee of 45-60 high school teachers appointed jointly by the 
American Chemical Society and the National Science Teachers Association. 


Over 120,000 high school students were tested in the 1960 testing program. 


Extensive norms from previous testing programs are supplied with the tests, free of 
charge. 


HOW THE TESTS MAY BE OBTAINED! 


The tests are confidential and may be used only by authorized chemistry teachers and 
administrators. Every request for the tests will be checked for authenticity. Please order 
through the official channels of the school system in purchase order form. Allow ample time 
(two weeks or more) after placing the order. 


Prices—Test Booklets: $4.00 per package of 25. 
Answer Sheets : $1.00 per package of 25. 
Scoring Stencil: $0.25 each. 

Specimen Set: $0.50 each. 


A booklet describing these tests and the entire testing program is available upon request. 
Write to: 


EXAMINATIONS COMMITTEE—ACS 
University of South Florida 
Tampa 4, Florida 
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excellent nutritional supplementation... 
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In the chart, 100 per cent equals the total amount of 
the nutrients common to both and calories supplied 
by the cereal serving. The black and white bars rep- 
resent the percentage contribution of nutrients and of 
calories made individually by the cereal and by the 
milk of the cereal serving. This shows that in five 


of the nine nutrients, as well as in calories, the break- 
fast cereal alone provides more than 50 per cent of 
the total amounts contributed by both cereal and milk, 
and almost 50 per cent of the protein. These figures 
demonstrate the excellent manner in which cereal and 
milk supplement each other. 


® th annual cereal and milk spring festival april 1-30 / cereal institute and american dairy association— sponsors 


CEREAL INSTITUTE, INC. 


135 South LaSalle Street, Chicago 3 


A research and educational endeavor devoted to the betterment of national nutrition 





NSTA 
CALENDAR 


As a regular feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


March 24-29, 1961: NSTA Ninth Annual 
National Convention, Hotel Sherman, Chi- 
cago, Illinois 


April 2-7, 1961: Annual Conference, Asso- 
ciation for Childhood Education Inter- 
national, Sheraton-Fontanelle Hotel, 
Omaha, Nebraska 


July 7-9, 1961: Annual Business Meeting of 
Board of Directors, NEA Building, Wash- 
ington, D. C. 


Youth Science Study Tour 


Next summer, NSTA will sponsor five stu- 
dents to participate in the Third International 
Youth Science Fortnight to be held at the 
University of London, July 21-August 4, 
1961. Following this event, the students will 
devote about two weeks to a science study 
tour of the Netherlands, West Germany, 
Switzerland, and France. Under the patron- 
age of HRH The Duke of Edinburgh, the 
event is organized and conducted by the 
Worldfriends organization in conjunction 
with the British Association for the Advance- 
ment of Science. 


Richard W. Westwood 


Many NSTA members, along with thou- 
sands upon thousands of conservation and 
nature educators, will be saddened to learn 
of the death by cancer on February 13 of 
Richard W. Westwood, sixty-four, editor of 
Nature Magazine, past president of the 
American Nature Association, and an active 
participant in the annual December joint 
meetings of the science teaching societies of 
the American Association for the Advance- 
ment of Science. He had retired in January 
1960 after thirty-seven years with the ANA 
and the magazine in Washington, D. C. A 
native of Newtonville, Massachusetts, he 
attended the Huntington School in Boston 
and the Columbia University School of 
Journalism; served with the American Field 
Service of the French Army in World War I; 
later joined the U. S. Army at Verdun, was 
wounded, and received the French Croix de 
Guerre. The family has requested that ex- 
pressions of sympathy be in the form of con- 
tributions to the American Cancer Society. 
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Students are naturally curious 


about the living world— 


and this lively text most effectively capitalizes upon that curiosity 
by using the problem approach. Students learn biology the natural 
way. by performing hundreds of meaningful activities. In essence, 
they follow the same methods used by research biologists — they 
collect, organize, interpret, evaluate, and apply information. By 
working with their own hands and minds, they master the basic 
facts, concepts, and principles of biology. 


If by chance you haven’t yet examined this richly illustrated text, 
arrange to do so now, won’t you? Just ask your Van Nostrand 
representative, or write to the School Department at our Princeton 
office. The text is: 





BIOLOGY 


A BASIC SCIENCE 
1961 edition 


by HEISS and LAPE 











with exciting new chapters con- 
cerning the special problems posed 


by atomic energy and space travel 


D. Van Nostrand Company, Ine. 


120 Alexander Street Princeton, New Jersey 








43 








science 


is a way 


of life 





A complete catalog is 
available from School Text 
Department offices in: 


NEW YORK 
CHICAGO 
DALLAS 
BURLINGAME 
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HARCOURT, BRACE & WORLD, 


To help the student to see science as a way of life — 
vital, interesting, exciting, full of promise and achieve- 
ment, a frontier beyond the day’s assignment — is the 
responsibility of every general science course and text- 
book. 


These books of the Science for Better Living program 
(1960) meet the challenge: 


You and Your World: New Edition 
(grade 7) 


You and Your Resources 
(grade 8) 


You and Science: New Edition 
(grade 9) 


They are written by Paul F. Brandwein, Leland G. 
Hollingworth, Alfred D. Beck, Anna E. Burgess, and 
Violet Strahler, authors who understand what to do 
with the natural curiosity of students. 


They are accompanied by workbooks that increase 
each student’s desire for knowledge and by teaching 


tests and teacher’s manuals that extend each teacher’s 
power. 


P.S.—A set of full-color filmstrips adds another dimen- 
sion to learning that science is a way of life. 


Inc. 


me SCIENCE PROGRAM EEE 


TEXTBOOKS AND CORRELATED TEACHING AIDS FOR GRADES 7-12: 





GENERAL SCIENCE BIOLOGY 
NONACADEMIC BIOLOGY HEALTH EDUCATION 
PHYSICAL SCIENCE PHYSICS 


METHODS TEXTS AND SOURCEBO®@KS FOR TEACHERS 





Policies for Science Education. Edited by 


Frederick L. Fitzpatrick. 220p. $3.95. 
Bureau of Publications, Teachers College, 
Columbia University, New York 27, 
N. Y. 1960. 


This current publication, addressed primarily 
to school administrators, supervisors, and 
the general public, presents the thinking of 
thirteen leading science educators relative 
to the education of science teachers in this 
country. The report states current problems 
and trends clearly, analyzes the varied as- 
pects of the situation carefully, and makes 
numerous worthwhile recommendations— 
all with an authority that is enhanced 
through preparation by the Bureau of Publi- 
cations, Teachers College, Columbia Uni- 
versity, and issuance as a monograph of the 
“Science Manpower Project.” Consequently, 
the book is likely to be quoted widely and 
to have some salutary effect on the future 
course of science education. 

In some ways the monograph is reminis- 
cent of the platform of a political party. 
It takes a stand on most, if not all, of the 
major problems facing science education to- 
day and presents them in carefully worded 
statements with which it is difficult to take 
issue. One wonders, however, in what re- 
spects the report might have differed if it 
had been written by an equally distinguished 


panel that did not consist predominantly of 
staff members and former students of 
Teachers College. 

Truisms and generalities abound in the 
report: specific references are seldom cited. 
There are many statements like: 


Children need an opportunity for 
planned exploration of areas of science 
with which they may be unfamiliar. 

Teaching science to children is an 
attempt to help them investigate and 
understand. 

An important end of science teaching 

. is accurate concept formation. 


Some statements, initially made with con- 
viction, seem to warrant less certainty upon 
careful reflection. For example: 


Pressures brought by parents seeking 
special concessions and treatment for 
their children . . . [have a general effect 
which] . . . is to undermine sound policy 
by waiving reasonable educational re- 
quirements and establishing “easier” 
programs. [This seems to indicate that 
parents are generally anxious for their 
children to have sound schooling and 
that they are sometimes ahead of school 
administrators in this regard. ] 

We need to be aware that teachers 
dealing with different kinds of students 
in a variety of communities are faced 


with widely differing instructional prob- 
lems. [We question whether photosyn- 
thesis in Florida sugar cane is basically 
different from that in potato plants in 
Maine, or whether the city boy in 
Brooklyn needs to know anything differ- 
ent about the behavior of electrons than 
does the farm boy in Minnesota.] 

We should increase the science re- 
quirement for prospective elementary 
school teachers to at least twenty-four 
semester hours. [Any faculty member 
of a college whose chief function is the 
education of prospective elementary 
school teachers, who are now required 
to take twelve hours of science, can 
imagine representatives of social stud- 
ies, English, mathematics, art, music, 
and other departments demanding pro- 
portionate increases in their curricula.] 

. the instruction that [the high 
school science teacher] has received in 
subject-matter courses has been de- 
signed to serve quite a different purpose 
from that of educating secondary school 
teachers. [One wonders if this is actually 
true, in general, of well-designed and 
well-taught courses. How, for example, 
should a second-year college physics 
course for prospective secondary school 
science teachers be different from one 
taught to a general group of science 
majors? How can an_ introductory 
geology course that is applicable for 
liberal arts students be less so for 
prospective teachers of general science?] 


A few of the ideas presented in the re- 
port are novel and worthy of further ex- 
ploration. Particularly interesting are such 
statements as: 


. it may be anticipated that the 
current need for superior secondary 
school teachers of all subjects will lead 
to the development of a new type of 
teacher-training institution [which] 
would be neither the teachers’ college 
nor the liberal arts college of the 
moment, but one in which the curricu- 
lum would be designed to educate pro- 
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thoroughly tested, highly successful —the best high school biology text anywhere, 
now in its 1960 edition 


BIOLOGY 
Kroeber, Wolff, Weaver 


A new section on space and radiation — a timely addition of vital interest to tomorrow’s 
scientists, travellers, citizens. 


Instructive illustrative material — more photographs (over 75 in full color) ; excellent 
charts, diagrams, and drawings. 


Suggested field trips — an invaluable aid toward organizing the collection of material 
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Up-to-the-minute material — new developments fully covered: photosynthesis, chromosome 
chemistry, cytoplasm. 


Ample study helps — at the end of every chapter: summary, new terms, questions, exercises, 
and bibliography. At the end of the text, a full glossary. 


Supplementary material — Workbook and Laboratory Manual with Key, Teacher’s Manual, 
tests with Key. 
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The revolutionary new physics text developed by the 
Physical Science Study Committee of Educational Services Incorporated 


CHEMISTRY IN ACTION, 4th edition by Rawlins, Struble, and Gatewood 
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spective secondary school teachers so 
that they have adequate knowledge of 
the subject they are going to teach, 
and are well-grounded in the psychol- 
ogy, guidance, administration, and 
methodology that make for professional 
competence. 

When new teachers with the re- 
quired attributes are in short supply, 
certification laws will be meaningless 
unless they are policed and some signifi- 
cant penalty is incorporated. .. . 

One suggestion is that national levels 
of competence [for teachers] higher 
than any of those set by individual 
states might be established. Examina- 
tions would be held for those who re- 
ceived national certification; the Fed- 
eral government might supply an addi- 
tional stipend of from $1000 to $2000 
per year. 


Most of the recommendations made in 
the monograph are hardly new to mature 
science teachers, but some may have been 
missed heretofore by many administrators. 
For example: 


It is recommended that [high school 
courses in general biology, physics, and 
chemistry] be assigned six periods of 
instruction per week [with] at least one 
double laboratory period per week... . 

The laboratory time of science teach- 
ers must be adequately recognized in 
assigning teaching loads. 

School administrators should en- 
courage teachers to participate in local 
workshop experiences, to hold member- 
ship in professional societies, to attend 
professional meetings, and even to carry 
on research activities upon occasion. 


This book should prove to be a timely 
and valuable aid to education. It is worthy 
of careful study by school administrators, 
and more particularly, by parent-teacher 
associations, chambers of commerce, civic 
clubs, and other lay groups. If every science 
teacher were to buy a copy, donate it to the 
local public library, direct it to the atten- 
tion of his community, and urge civic groups 
to undertake the perusal and deliberation of 
its recommendations, he would help to in- 
sure the educational welfare of our country 
and its citizens. 

In the final analysis, the reviewer feels 
that an index, which is lacking in the mono- 
graph, would have been helpful. Since 
teacher education is the key to the entire 
situation, it might have been better, there- 
fore, to have treated this topic earlier in 
the report and more extensively. 


Victor E. SCHMIDT 
State University Teachers College 
Brockport, New York 


The World Book Encyclopedia. 20 volumes 
including a Reading and Study Guide. 
11,720p. Price (depending upon binding) 
$139 to $179, discounts to schools and 
libraries. Field Enterprises Educational 
Corporation, Merchandise Mart Plaza, 
Chicago 54, Ill. 1960. 


The World Book Encyclopedia editors state 
that the 1960 revision is enhanced by the 
addition of 10,000 new and revised articles, 
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a new program of 1775 maps, more than 
5000 new or completely revised biographies, 
4000 completely illustrated articles, and new 
“transvision” illustrations. Color is used to 
good advantage in the charts, maps, and 
illustrations throughout the volumes. 

The binding and general appearance of 
the volumes are excellent. The paper is of 
a high rag content so that the pages are 
tear-resistant and scuff-resistant. The books 
are sturdily designed for frequent use and 
should endure constant handling in libraries 
and classrooms. The book size is easy to 
handle, and the two-column page permits 
good readability. Key words and unfamiliar 
terms are printed in italics. 

Readers are advised to use Volume 20 
which with its index, references, and cross 
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tributors insure the authority of the encyclo- 
pedia. Reading and language improvement 
are developed by the progression of word 
use from the simple to the complex and 
through specific articles slanted to either a 
high or low reading level, depending on 
the subject matter. Thus, The World Book 
provides a wealth of readable material for 
elementary and junior high school students 
as well as students at the senior high school 
level. 

The reviewing committee recommends 
The World Book to science teachers as a 
valuable instructional aid. Although this en- 
cyclopedia is not a technical reference work, 
its contents are stimulating and make an 
excellent basis upon which to build more 
knowledge from specific textbooks and other 
related materials. 


LEHAN Epwarps, Winthrop, Maine 

BLAIR CARBAUGH, Converse, Indiana 

ALFREDO CruzZ, Arecibo, Puerto Rico 

EUGENE WILLIAMS, Warren, Pennsylvania 

JOSHUA FREEBERG, Philipsburg, Pennsylvania 

(National Science Foundation Institute 
Students) 

Pennsylvania State University 

University Park, Pennsylvania 


Soviet Education Programs. William K. Med- 
lin, Clarence B. Lindquist, and Marshall 
L. Schmitt. 232p. $1.25. U. S. Office of 
Education, Department of Health, Edu- 
cation, and Welfare, Bulletin 1960, No. 17. 
Order from Superintendent of Documents, 
U. S. Government Printing Office, Wash- 
ington 25, D. C. 1960. 


This is the third report since 1957 published 
by the U. S. Office of Education (Washing- 
ton, D. C.) on the subject of the Soviet 
school system. It represents results of a 
study completed by a select group of edu- 
cators who visited the USSR. The authors, 
members of the staff of the Office of Edu- 
cation, are: William K. Medlin, Specialist 
in Comparative Education for Eastern 
Europe, Division of International Educa- 
tion; Clarence B. Lindquist, Chief of Na- 
tural Sciences and Mathematics, Division of 
Higher Education; and Marshall L. Schmitt, 
Specialist for Industrial Arts, Division of 
State and Local School Systems. 

Subtitled “Foundations, Curriculums, and 
Teacher Preparations,” the book is divided 
into five chapters entitled: Foundation of 
Soviet Educational Practices, Science and 
Mathematics in the General Schools, Poly- 
technic Education in the General Schools, 
Teacher Education, and Conclusions. The 
report covers the recent reorganization and 
polytechnization of the Soviet educational 
system. It also gives a clear picture of the 
present status of science teaching in the 
Soviet Union, the changes that will take place 
as a result of the reorganization scheduled 
for completion in 1965, and the preparation 
of teachers. The polytechnization of schools 
is probably the most important feature of 
the present reorganization. 


The work is based not only on the per- 
sonal impressions of the visiting team, but 
also on a thorough study of Soviet syllabi, 
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textbooks, and other documents. Important 
factual material that will be helpful to any- 
one who is interested in Soviet education 
is included. Covered in detail are the meth- 
ods of teaching biology, chemistry, mathe- 
matics, physics, and astronomy in Soviet 
schools. Eight pages are devoted to peda- 
gogical research in these subjects and a 
description of the distribution of hours by 
grades and units. Sample examinations for 
some of these courses are shown. According 
to the authors, the most important difference 
between the American and Soviet school 
system is that in Russia “Subjects are taught 
in parallel sequences over a period of years, 
rather than in concentrations at different 
levels of the educational ladder.” Nine ap- 
pendixes furnish valuable information on 
Soviet education. 


Chapter III, Polytechnic Education in the 
General Schools, discusses: (1) the philos- 
ophy and purpose of polytechnic education, 
(2) polytechnic courses, (3) the new cur- 
riculum reforms, (4) organization and oper- 
ation of school workshops and production 
training, (5) organization methods of teach- 
ing polytechnic subjects, and (6) research. 

Although a good bibliography is provided, 
this reviewer would suggest the addition of 
an important collection of articles and docu- 
ments about the recent reorganization. This 
collection is entitled Novaya Systema Narod- 
nogo Obrazovaniya SSSR. Sbornik doku- 
mentov i statei (The New System of Public 
Education in the USSR Collection of Docu- 
ments and Articles). Edited by N. K. Gon- 
charov and F. F. Korolev. Izdatel’ stvo 
Akademii Pedagogicheskikh Nauk. Russian 
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PETER GRAY. Head of the Biological Sci- 
ences Department, University of Pittsburgh, 
Pittsburgh, Pennsylvania. Chairman of 
“Here’s How | Do It’ College Session, Sat- 
wrday afternoon. Topic: ‘Newer Concepts 
iin Science.” 








OREON KEESLAR. Coordinator of Second- 
ary Curriculum, Santa Clara County 
Schools, San Jose, Cc'ifornia. Chairman 
of the General Planning Committee, 1961 
NSTA Convention. Participant in ‘Here's 
How I Do It’ Organizations Session, Satur- 
day afternoon. Subject: “The Story of a 
Joint Council on Science and Mathematics 
Education.” 





H. SEYMOUR FOWLER. Associate Professor 
of Science Education, Pennsylvania State 
University, University Park, Pennsylvania. 
Chairman of NSTA’s Teaching Materials 
Review Committee, Dr. Fowler will preside 
at film showings Saturday morning and 
afternoon, Sunday morning, Monday morn- 
ing, and Tuesday afternoon. 





HOWARD F. FONCANNON. Special Assist- 
ant for Scientific Personnel and Education, 
National Science Foundation, Washington, 
D. C. Parallel Session speaker, Sunday 
morning. Topic: “Teacher Projects to Aid 
Professional Growth.” 


CLYDE E. PARRISH. Cubberley High School, 
Palo Alto, California. Member of the 
Curriculum Consultant Service, Saturday 
morning. Chairman of the Special Feature 
presentation on Sunday afternoon—The 
Northern California Committee on Problem 
Solving in Science (NCCOPSIS). 








FRED R. SCHLESSINGER. Associate Pro- 
fessor of Education, The Ohio State Univer- 
sity, Columbus, Ohio. Participant in Super- 
visors’ Panels, Friday afternoon. Topic: 
“Facilities, Supplies, and Equipment.” 
Chairman of Parallel Session on Monday 
afternoon: “Improving Physical Facilities 
for Excellence in Science Instruction.” 





ELEANOR E. AHLERS. Executive Secretary, 
American Association of School Librarians, 
Chicago, Illinois. Chairman of Parallel 
Session on Monday afternoon: “The Role 
of Library Materials in the Teaching of 
Science.” 





LOUISE A. NEAL. Associate Professor of 
Elementary Science, Colorado State Col- 
lege, Greeley, Colorado. Member of the 
Curriculum Consultant Service, Sunday 
morning. Speaker at Elementary School 
Science Discussion Group, Tuesday morning. 
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FRED L. FITZPATRICK. Director of the Sci- 
ence Manpower Project, Teachers College, 
Columbia University, New York City. Mem- 
ber of the Curriculum Consultant Service, 
Saturday afternoon. 





HUBERT N. ALYEA. Princeton University, 
Princeton, New Jersey. Participant in the 
“Here’s How I Do It’ College Session, Sun- 
day morning. Topic: “Projection Tech- 
niques: Part |—Physical Sciences.” 
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SISTER M. HERMIAS MENNEMEYER, S.S.N.D. 
St. Francis Borgia High School, Washing- 
ton, Missouri. Participant in the “Here's 
How | Do It” Sessions on Saturday after- 
noon and Sunday morning. Subject: ‘Ad- 
ventures in Radioactivity for High School 
Students.” 





JOHN N. SHIVE. Director of Education 
and Training, Bell Telephone Laboratories, 
Murray Hill, New Jersey. 


Presentation of a 


Special Demonstration on Sunday after- sions. 


noon: “Similarities in Wave Behavior.” 





ROBERT L. HELLER. Head of the Depart- 
ment of Geology, University of Minnesota, 
Duluth, Minnesota. Speaker in the Con- 
current Sessions on Major Science Curric- 
ulum Studies, Tuesday evening. Topic: 
“Duluth Conference Geology Study Group.” 


rials.” 





J. ARTHUR CAMPBELL. Chairman of the 
Department of Chemistry, Harvey Mudd 
College, Claremont, California. Speaker 
in the Concurrent Sessions on Major Sci- 
ence Curriculum Studies, Tuesday evening. 
Topic: “Chemical Education Materials 
Study (ACS).” 


poration, 


MARION E. JONES. Kimberly-Clark Cor- 
Neenah, Wisconsin. Panel 
speaker in Monday afternoon Parallel Ses- 
“Building Excellence in 
Teaching with the Help of Sponsored Mate- 





FRANCIS L. FRIEDMAN. Professor of Phys- 
ics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts. Speaker in the 
Concurrent Sessions on Major Science Cur- 
riculum Studies, Tuesday evening. Topic: 
“Physical Science Study Committee (NSF 
and Others).” 
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Here’s how they figure. You start 
the year with 100 new pipets. Maybe 
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Soviet Federated Socialist Republic. Moscow. 
The nine appendixes contained in the book 
will prove valuable to readers who are 
interested in Soviet education. 

The reviewer highly recommends this 
book to science teachers and other educators. 
The recommendation would be unqualified 
except for two features—the authors do not 
emphasize the shortcomings of the Soviet 
educational system, much of which has been 
covered in both Soviet and American news- 
papers. Readers should know more about 
the sweeping reorganization, developing 
since the early thirties, which will entirely 
change the Soviet school system. 


GEORGE SIEMIENCOW 
Lafayette College 
Easton, Pennsylvania 


Tactics of Scientific Research. Murray Sid- 
man. 428p. $7.50. Basic Books, Inc., 59 
Fourth Ave., New York 3, N. Y. 1960. 


This work, although directed to the student 
of experimental psychology, involves a basic 
and highly provocative treatment of scien- 
tific method. The examples are specialized, 
having been drawn largely from the author’s 
extensive laboratory experience. Fortunately, 
however, Dr. Sidman writes well, and for 
this reason the examples will be understand- 
able to readers from other fields. The 


methods which he discusses are the product 
of recent developments in both the philos- 
ophy and technology of the experimental 
analysis of behavior. The examples cited 
deal, for the most part, with experiments 
in which animals have been conditioned to 
press a lever in an environment which is 
highly controlled. The key to these methods 
is the achievement of precise laboratory 
control over the behavior of the individual 
organism, and the book cites a wide variety 
of laboratory techniques, each of which con- 
tributes to this control. There are several 
points at which one may take issue with 
Dr. Sidman. For example, his discussion of 
steady-state behavior features the inadequa- 
cies of experimental (and statistical) designs 
which fail to evaluate interaction effects. 
This discussion does not, however, give 
recognition to the numerous designs which 
will permit the detection of interaction ef- 
fects. Dr. Sidman’s position is strongly 
stated and perhaps for this reason, as much 
as any, the book will receive opposition 
from some readers. Nevertheless, there is 
much to be learned from this work, for it 
represents a vigorous presentation of an 
orientation to behavioral research that is 
new and that may well prove to constitute 
a major advance in the field. 


HowarpD S. HOFFMAN 
Pennsylvania State University 
University Park, Pennsylvania. 
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and Space Exploration 
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The largest astronomical magazine in 
the world. Profusely illustrated, each 
month presenting articles by interna- 
tionally known astronomers, observing 
and telescope making departments, star 
and planet charts, and up-to-date news 
on the fast-moving advances in the 
exploration of the universe. 

Subscription—U. S. and possessions: 1 year, 
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handbook to the heavens. The 16 charts 
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stars to magnitude 6%, nebulae, and 
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QUALITY APPARATUS FOR USE IN 
STUDENT SCIENCE LABORATORIES 





Harvard Apparatus Co., Inc. seeks to promote better science teaching by 
offering for student use apparatus of the same quality found in medical 
schools and research institutions. As the Company is a non-profit organiza- 
tion, all apparatus is made available at the lowest possible cost. 


Although designed for student physiology laboratories, many pieces of 
equipment also find use in physics, psychology and chemistry laboratories. 
All apparatus is ruggedly constructed and sufficiently versatile so as to allow 
students to plan and execute their own experiments. The range of experi- 
ments possible is limited only by the ingenuity of the teacher. 





Many phenomena can be translated into motion which can be visibly 
recorded. Harvard Apparatus Co. offers a range of instruments which can 
record, using levers and other devices, changes in pressure, temperature, 
electric current, physical size and movement of mechanical or organic com- 
ponent parts. In addition to its recording instruments, the Company offers 
many levers and writing instruments, as well as electrical stimulators, 
clamps, stands and animal accessories. 


The Company has prepared a special Teaching Kit. This is a combina- 
tion of apparatus, housed in a fitted case, with which the majority of basic 
experiments in physiology can be performed. All pieces of equipment are 
also available singly, thus allowing the teacher to build a collection of 
apparatus which will meet his particular needs. 





We invite you to write for our fully illustrated Catalog 1960-61. The 
Catalog, plus detailed data sheets on many pieces of equipment are avail- 
able on request. 











HARVARD APPARATUS CO., INC. - Dover, Mass., U.S. A. 


(a non-profit organization) 








_ The Cooke M15... gives you superior optical performance . . . a clean, 





S 

















rational design for maximum versatility, convenience and durability . . . 
carefully executed in the finest materials . . . at York in England. 
Model MI5AX(M) 60X to 400X, $220.00 
Model MI5BY 30X to 1000X, $454.00 


Send for details on these and other M15 models. 


COOKE, TROUGHTON & SIMMS, incorporated 


91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO 
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Plants Today and Tomorrow. Margaret O. 
Hyde. 158p. $3. Whittlesey House, Mc- 
Graw-Hill Book Company, Inc., 330 West 
42nd St., New York 36, N. Y. 1950. 


A fascinating and up-to-date account of 
plant research for advanced intermediate- 
grade and junior and senior high school 
students. Interestingly written and illustrated 
with good suggestions for plant experiments. 
The work of many researchers is described, 
and Earth, ocean, and space gardens are 
explored. Plant breeding and research, the 
use of plants in medicine, plant disease, and 
Other topics are presented in a way that 
excites the imagination. 


Meadows in the Sea. Alida Malkus. 72p. 
$2.75. World Publishing Company, 2331 
West 110th St., Cleveland 2, Ohio. 1960. 


Introduces young readers (ages 10-14) to 
the sea world of plankton, protozoans, crus- 
taceans, mollusks, and chordates. Inter- 
relationships between these life forms and 
the physical factor of environment limiting 
them are described, i.e., the chain of life 
at sea. Numerous drawings and diagrams 
clarify the text. 


Man and Space. Eline E. Davis. 96p. $2.75. 
Dodd; Mead and Company, 432 Fourth 
Ave., New York 16, N. Y. 1960. 


An up-to-date account of space and space 
exploration. Content of the book deals with 
accumulated knowledge about other planets, 
the earth and its atmosphere, and the space 
research programs such as Project Mercury, 
Project Tiros, and Project Defender. Impli- 
cations of space research for military and 
civilian purposes are discussed. Recom- 
mended as supplementary reading for jun- 
ior high school students. 


The Arithmetic of Computers. Second Re- 
vision. Norman Crowder. 472p. $3.95. 
Doubleday and Company, Inc., Garden 
City, N. Y. 1960. 


An example of the Crowder method of “pro- 
gramming” learning materials in textbook 
form. This revision is the result of experi- 
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ence with the first edition which was written 
as an experimental study for sixth graders. 
The self-teaching “Tutortext” attempts to 
train the reader to compute in the binary 
and octal number systems (bases of two or 
eight). Many elementary school teachers who 
have not studied modern mathematics re- 
cently may find this “Tutortext” an easy 
method for mastering the arithmetic of the 
electronic computer. 


Of Mice, Men and Molecules. John H. 
Heller. 176p. $3.95. Charles Scribner’s 
Sons, 597 Fifth Ave., New York 17, N. Y. 
1960. 


In an exciting and challenging manner, the 
author explores the frontiers of the unknown. 
He discusses not only the drama of current 
research but predicts the research of the 
immediate and distant future. Covered in 
the book (which is one of basic research) 
are such diverse topics as mood, madness, 
weather, heart disease, chemical warfare, 
and undersea research. 


When the Stars Come Out. Robert H. Baker. 
190p. $1.25. The Viking Press, Inc., 625 
Madison Ave., New York 22, N. Y. 1960 
Revision. 

Presents an enthusiastic explanation of the 

heavens with thirty pages of photographs, 

maps, and charts. Recommended for young 





Science films for grades 
K7 through 6... 


oF 
aieall 


CENCO 
EDUCATIONAL FILMS 


announces SCIENCE FOR CHILDREN, a 
new series of 13 color sound films that bring 
into the classroom many interesting science 
items otherwise unavailable to the elementary 
teacher. Narrated by Ray Howe, Curator of 
Education, Kansas City Museum. 

Each film runs between twelve and thirteen 
minutes in length. Individual title in the series 
are: 

EARTH AND ITS MOVEMENTS 
ANIMALS 

BIRD IDENTIFICATION—1 

BIRD IDENTIFICATION—1 

BIRD HOUSES AND FEEDERS 
BIRDS’ NESTS 
ESKIMOS—FOOD AND SHELTER 
ESKIMOS—SHELTER 
ESKIMOS—SURVIVAL 
INDIANS—BOYS AND GIRLS 
INDIANS—HOW THEY LIVED 
INDIAN S—HUNTING 
INDIANS—STORIES AND LEGENDS 


For further information, contact your Cenco 
salesman or write for Booklet 501. 





CENCO EDUCATIONAL FILMS 


1718-0 West Irving Park Rd., Chicago 13, Il. 








their classes. 











Department 1 « 


SIMPLIFY YOUR 
ELEMENTARY SCIENCE 
CLASS TEACHING 


Each day brings new discoveries in the fast-moving 
world of science. As a result, elementary teachers 
face a growing pressure to stress science studies in 
Warp’s clear, concise SCIENCE RE- 
VIEW-WORKBOOKS ease your task, supplementing 


your classroom discussions with practical exercises. 


All four of these REVIEW-WORKBOOKS (one for each grade, 5 to 8) are built je os 
on Warp’s famous Five-Point Method which plants facts firmly in each pupil's 


Order as many books as you like, use them for 10 days and watch how they 


stimulate pupils’ interest and retention. Send no money. We'll bill your school [i 
later at the low price of only 50¢ a copy in quantities of 100 or more. Write to... 


WARP PUBLISHING COMPANY 


























Minden, Nebraska 
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people and for older readers who prefer a 
book on astronomy relatively free of tech- 
nical terminology. Many revisions have been 
made. 


Three Essays on Population. Thomas 
Malthus, Julian Huxley, and Frederick 
Osborn. 138p. 50¢. The New American 
Library of World Literature, Inc., P. O. 
Box 2310, Grand Central Station, New 
York 17, N. Y. 1960. 

A book of three timely essays that analyzes 

a critical world problem—the “Population 

Explosion.” Malthus, Huxley, and Osborn 

point out the need for some form of uni- 


versal birth control policy, but add that reli- 
gious, economic, and social problems must 
be solved before this policy can be put into 
effect. Recommended reading for high school 
students and for the general public. 


Wonders of the Anthill. Sigmund A. Lavine. 
64p. $2.95. Dodd, Mead and Company, 
New York 16, N. Y. 1960. 

An interesting and useful source of authori- 

tative information on ants in general and on 

the various species. Much of the content is 

presented too academically and at too high a 

level for reading by any but the most able 

students in the upper elementary or junior 
high school grades. Illustrated in two colors. 





D-C AMPERES 
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Project Ideas for Young Scientists. Edited 
by John K. Taylor in collaboration with 
Phoebe Knipling and Falconer Smith. 
142p. $1.25. Joint Board on Science Edu- 
cation, 1530 P St., N. W., Washington 
5;-42.. €, 1960. 

An annotated compilation of possible stu- 
dent projects in a wide variety of scien- 
tific disciplines. The text begins with a brief 
generalization and explanation concerning 
student work and the proper method of ap- 
proach followed by specific examples of 
student projects for investigation. This book 
represents one of the most practical pieces 
of source material for science teachers re- 
cently produced. Immediately available, it 
will assist teachers at any grade level in the 
junior and senior high schools. 


Man’s Place in Nature. Thomas H. Huxley. 
184p. $1.75. University of Michigan Press, 
Ann Arbor, Mich. 1959. 

This book consists of three essays: “On the 

Natural History of the Man-Like Apes,” 

“On the Relations of Man to the Lower Ani- 

mals,” and “On Some Fossil Remains of 

Man.” 

In the first essay Huxley gives a clear 
account of the structure of the man-like 
apes, preceded by a fascinating history of 
our knowledge of these creatures. In the 
second, he attempts to show that man 
has developed in a manner similar to that 
of the animals immediately below him. The 
third essay explains man’s lowly origin. 
Contrary to what has been reported about 
Huxley’s writings, nowhere does he indicate 





FUSED METERS SAFE FOR STUDENT USE! | 


Here’s a Buck Engineering break-through that will end continuous drain on Free m 
your science funds for repair or replacement of burned out electrical meters. : 
This revolutionary feature incorporated in a brand new line of meters (de- catalog Bs cals 
signed expressly for educational work) makes the Lab-Volt Companion Line a of high school 
science-teaching aids 








must for every science program. 





COMPLETE PROTECTION from electrical damage by replaceable fuses. Students may use these 
units without supervision, as they can't be burned out, even when misused. 


FUNCTIONAL ‘Selection of ranges insures easy reading of all values throughout the entire 
range of every meter. Border-to-border scales are up to 28% larger than older models and are 
not obscured by pointer or shadows. Units may be used horizontally or vertically and stack 
compactly for storage. All connections are made through five-way binding posts. A schematic 
diagram on front panel adds educational value. 


H°re is a comprehensive source for 
tested science materials, geared 
specifically to teachers’ classroom and 
laboratory needs. 48-page illustrated 
catalog describes nearly 1000 items of 
educator-approved equipment and 
books ranging {rom astronomy to zo- 
ology—with emphasis on enrichment 
materials suitable for individual and 
group projects by students. For free 
copy, write to: Dept. M-122 


DURABLE Sealed mechanisms provide complete protection against moisture and dirt, insuring 
continuous accuyacy of 2%. 

Jeweled moving parts insure long life with free movement. Construction is of heavy gage, 
cold rolled steel, finished in scuff-proof vinyl. 


ECONOMICAL Complete metering service is provided by only five competitively priced, multi- 
range models (A.C. and D.C. voltmeters and ammeters, and D.C. galvanometer). 


SEND OR PHONE TODAY FOR COMPLETE INFORMATION 


Leb-|ol/, SCIENCE EQUIPMENT <~ 


Division of 


SCIENCE MATERIALS CENTER 
A Division of The Library of Science 
59 Fourth Avenue, New York 3, N.Y. 


- 


BUCK ENGINEERING COMPANY, INC. © 


36 Marcy St. Freehold, N. Jj. HOpkins 2-1111 
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that man has descended from a chimpanzee 
or gorilla; on the contrary, he emphasizes 
the great difference between man and the 
apes. Man’s Place in Nature is one of the 
great classics of science which all biology 
teachers and students should read. 


The Universe at Large. Hermann Bondi. 
154p. 95¢. Doubleday Anchor Books. 
Order from Wesleyan University Press, 
Inc., Columbus 16, Ohio. 1960. 

How large is the universe? How old are the 

galaxies and stars? How rapidly are distant 

galaxies receding from the earth? Why is it 
dark at night? What takes place inside stars 
and between stars? How did the universe be- 
gin and where is it going? What are the 

“steady-state” and “exploding” theories of 

the universe? These questions are answered 

in this volume of the Science Study Series 
prepared under the direction of the Physical 

Science Study Committee of Educational 

Services Incorporated. Suitable for advanced 

high school students. 


Life of Pasteur. Rene Vallery-Radot. 464p. 
$2. Dover Publications, Inc., 180 Varick 
St., New York 14, N. Y. 1960. 

An interesting and complete work, trans- 

lated from the French, on the life of Louis 

Pasteur. The book covers many accounts 

of Pasteur’s scientific studies, the reception 

of his discoveries, and the influence of other 
great men on his life. Included also are 
descriptions of his experiments with crystals, 
vinegar, silkworms, and such diseases as 
rabies. Much of the work is devoted to first- 


LONG RANGE 
VISIBILITY _ 





Lecture Room Meter 


Now—a combination galvanometer, four- 
range voltmeter and four-range ammeter 
with figures and graduations on a large 17 
scale that is plainly seen from both sides 
over any distance in the classroom. An ac- 
curate, versatile lecture meter with a mod- 
ern, shielded move- 
ment. All parts and 
circuits clearly visible. 
Cenco No. 82140 

complete with shunts 
and multipliers $260.00 





Serving education since 1889. 


CENTRAL SCIENTIFIC 


A Division of Cenco Instruments Corporation 


1718-0 Irving Park Road ¢ Chicago 13, Illinois 


Mountainside, N. J. Montreal Santa Clara 


Somerville, Mass. Toronto Los Angeles 
Birmingham, Ala. Ottawa Vancouver Houston 
Cenco $.A., Breda, The Netherlands Tulsa 
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hand reports by Pasteur on the defense of 
his doctrines. The author also includes direct 
quotations from a lecture on “spontaneous 
generation,” letters to Pasteur’s father, and 
other writings. The book will be recognized 
as a full study of the life and work of 
Louis Pasteur and is highly recommended 
for reading by high school students. 


Educators Guide to Free Filmstrips. Com- 
piled and edited by M. F. Horkheimer 
and J. W. Diffor. 164p. $6. Educators 
Progress Service, Randolph, Wis. 1960. 

The 1960 edition of this teaching favorite 

lists 624 titles of filmstrips and slides and 

contains 69 new listings over the eleventh 


edition. The guide would be appropriate 
for science and health classes. 


Educators Guide to Free Science Materials. 
Compiled and edited by M. H. Saterstrom. 
298p. $6.25. Educators Progress Service, 
Randolph, Wis. 1960. 

This is the first edition of a new guide 
similar to others produced by this publisher 
covering various free materials. Contains 
lists of films, filmstrips, and other curricu- 
lum aids. All materials are easily located 
in a Title Index, Subject Index, or Source 
and Availability Index. Ten resource units 
are also included. Would be a useful aid 
for high school teachers of science. 
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STUDENTS CONTROL ELECTRICAL EXPERIMENTS 


IN NEW JERSEY HIGH SCHOOL 


Dr. Piel says, “My work as consultant to the Physical Science Study Committee 
has made me very much aware of the widespread need for a simple, dependable 
means of providing variable AC and DC electricity for student experimentation”. 

“We've used Lab-Volt Power Stations here at East Orange High since the 
completion of our new Science facilities, and these “built-in” units have proven 
to be completely safe and practical for student use. Each student controls sufficient 
A.C. and D.C. electricity at his work station to complete any electrical experiment 
in our curriculum quickly and efficiently. | believe that most modern science pro- 
grams would be enhanced by these versatile student-controlled units.” 


Lab-Volt Power Stations are available in portable or installed form and 
require only standard 120 volt AC to deliver complete variable AC and DC 


SEND NOW FOR COMPLETE INFORMATION. YOUR REQUEST ON 
INSTITUTION LETTERHEAD WILL BRING 34 PAGE CATALOG, COMPLETE 
WITH 8 DETAILED AND DIAGRAMED ELECTRICAL EXPERIMENTS. 


SCIENCE EQUIPMENT 


Division of 


BUCK ENGINEERING COMPANY, INC. 


J > HOpkins 2-1111 
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PROJECT 


science 
demonstrations 


IN COLOR 
WITH MOTION 


LIVE 


AS THEY 
HAPPEN 








patents pending 


The ACT-O-MATIC projector features exclusive 
“dual-position” operation. When used in the 
horizontal position, it operates as a standard 
overhead projector. Simple 1-second conversion 
to its vertical position enables you to project 
actual test tubes, electrolysis cells, meters and 
other science apparatus. As the demonstration 
is performed, it is projected LIVE on the screen 
in large, vivid detail. Tested demonstrations and 
prepared transparencies are available in chem- 
istry, physics and biology. 


TEST TUBES 


Used in demonstrations of 
color reactions, crystalliza- 
tions, titrations, precipita- 
tions, etc. 


ELECTROLYSIS CELLS 


Vivid demonstrations of 
electrolysis and electro- 
plating allow students to 
study every detail. 








ELECTROSCOPE 
9) 

—S— Its magnified action can 
be observed by even the 
farthest student. 

METERS 
Milli-ammeter/voltmeter 
P can be projected on the 
lo p screen while in operation. 





WRITING ATTACHMENT 


Notes, diagrams, etc. are 
projected as you write 
them. 100 ft. roll of reuse- 
able film is supplied. 


n0*()\, arxe 


DUAL-POSITION PROJECTOR 


LABORATORY 
FURNITURE CO., INC. 


Old Country Road, Mineola, N.Y. 
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Readers interested in the history and devel- 


Jad 1 O) SLOP Ue opment of electronics will enjoy this article 


which describes the work of Edison and 
READING other investigators. Includes reproductions 
of some of Edison’s original drawings and 
notes. The article points out how Edison, 
“Chemiluminescence-Variations.” Journal and others, incorrectly assumed that the 
of Chemical Education, 37:A739. Novem-_ current flow in a vacuum tube between the 
ber 1960. This article describes an inexpen- plate and filament was a movement of ions 
sive method for demonstrating the phe- _ rather than of electrons. 
nomenon of chemiluminescence in virtually “Competence in Science Teaching.” By 
any high school science laboratory. The Frank Olsen. Panorama, 2:16. Autumn 
demonstration illustrates a current facet of 1960. The preprofessional competence and 
basic scientific research and is applicable to needed in-service activities of the science 
science teachers in all fields. teacher are discussed. Although the author 
“Contribution of Thomas A. Edison to is an Australian, his recommendations are 
Thermionics.” By J. B. Johnson. American similar to those being considered by United 
Journal of Physics, 28:763. December 1960. States authorities on science teacher training. 








HAS THE SPACE AGE RAISED YOUR CHEMISTRY COSTS? 


Lately, the hardest chemical to keep track of in high school and college 
chemistry labs is Potassium Chlorate. Seems that bottle after bottle disappears 
via briefcase, coat pocket, etc., to the nearest place that will serve as an 
impromptu rocket launching pad. 


While we wouldn’t like to be accused of frustrating our young scientists, 
we have taken it upon ourselves to protect them for future usefulness .. . and 
to save you money. 


Now available from Leslie Laboratories is a special preparation of 
Potassium Chlorate which serves well in all regular laboratory work, yet reacts 
with maddening slowness when used as a rocket fuel. Once students become 
aware of this, it’s amazing how long a bottle lasts. 


1 lb. Potassium Chlorate $ .89 
1 lb. Potassium Chlorate (inhibited) wees $ .89 


Leslie’s Catalog lists over 150 experimental grade chemicals at excellent 
savings and a full line of reagent grade chemicals. Write for your free copy 
today. 


LESLIE LABORATORIES 
166 Heath Terrace Buffalo 23, N. Y. 











Introducing THE 


UNIVERSAL PLANETARIUM 


DEMONSTRATES SUN-EARTH-MOON RELATIONSHIPS 


Teaches 

e Day and Night 

e Length of Day 

e Seasons 

e Phases of the Moon 





A totally new instrument designed to teach basic space 
age facts. Exclusive transparent night hemisphere dem- 
onstrates day and night, while the gear and chain drive 
orientates the earth to explain seasons. Illustrated man- 
ual included with each Planetarium. Catalog available. 


ORDER FROM YOUR DISTRIBUTOR PRICE $29.95 


or write to 


UNIVERSAL PRODUCTS Hote 
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AUDIO-VISUAL 


AIDS 





Wheat Rust. Film presents a good picture 
of the economic hazard of this wheat de- 
stroying disease. Its spread in North America 
is illustrated by shaded areas on maps. En- 
larged micrescopic pictures show the cycle 
of wheat rust as the red spores attack the 
wheat, black spores develop during the 
winter, attach themselves to barberry bushes 
in the spring, and finally spread from there 
to the wheat in summer. Research and other 
methods for combating wheat rust are 
shown. Recommended for high school 
biology classes. 17 min. Color $150, B&W 
$75. 1960. National Film Board of Canada, 
680 Fifth Ave., New York 19, N. Y. 


Exploring Space. Topics covered are the 
necessity of oxygen for combustion in an 
airplane engine, why there is a ceiling for 
the height an airplane can fly, the difference 
between rockets and an airplane engine, 
Newton’s third law of motion, “back pres- 
sure,” rocket fuel and firings, and photog- 
raphy from rockets. Many excellent models 
are used to help clarify principles. Demon- 
strations are presented to show the energy 
releasing properties of rocket fuels. For 
grades 7-12. 25 min. Color $175, B&W $100. 
1960. Contemporary Films, 276 West 25th 


Frames of Reference. This extremely in- 
teresting film opens immediately with a 
dramatic scene illustrating the illusion of a 
stationary frame of reference. Two men are 
shown—one is upright and the other is 
upside down. The upright man, however, 
proves to be upside down in reference to 


the earth as a frame. Other demonstrations 
illustrate illusions of motion. An air puck 
is shown as an example of motion in this 
context. It is explained that all frames of 
reference are equal if they are moving at 
the same velocity. As one of the Physical 
Science Study Committee film series, it is 
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THE AIBS BIOLOGICAL SCIENCES CURRICULUM STUDY 


announces 


BSCS High School Biology 


Thirty-two volumes of the preliminary edition of the 
BSCS experimental materials for use in high school 
biology teaching may now be purchased by interested 
persons. These include texts, laboratory manuals, 
and teachers guides and commentaries for 3 versions 
of a general biology course, as well as 4 laboratory 
block programs and a volume of investigations for 
use by gifted students. (Except for the gifted stu- 
dent materials, these volumes are not yet available 
for classroom use outside the BSCS _ Testing 


The BSCS has also prepared 3 brief techniques films 
for use in conjunction with the BSCS general biology 


For more information and order forms write: 
BSCS Att: BSCS High School Biology 
University of Colorado 

Boulder, Colorado 











St., New York 1, N. Y. 
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GRADUATE SUMMER SCHOOL FOR TEACHERS 











CRAFTY MEN CONTEMN STUDIES, SIMPLE MEN 
ADMIRE THEM, AND WISE MEN USE THEM... 


Sir Francis Bacon 


Society expects educators to fit Bacon’s description of 
wise men (and women). Wesleyan’s Summer School 
is especially designed for such people, i.e., for mature, 
intelligent, serious students who have imagination and 
initiative. All courses emphasize searching and rigor- 
ous analysis of ideas and principles. Classes are small 
—the average enrollment is ten per section. 

This summer Wesleyan will offer eighteen courses in 
science (astronomy, biology, chemistry, geology, 
physics, philosophy of science) and fourteen courses in 
mathematics. The curriculum also includes courses in 


Students who wish to complete a coherent program for 
thirty hours of credit may become candidates for the 
degree of Master of Arts in Liberal Studies or for the 
Certificate of Advanced Study. Candidates and non- 
candidates are equally welcome. 


CLASSES—JULY 3 to August 11 


To receive a catalog please write: 


art, economics, government, history, literature, music, Joseph S. Daltry, Director of the Summer School 


and philosophy. Wesleyan University, Middletown, Connecticut 
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FREE catalog 


of elementary and 
junior high science 
teaching aids 


Now, for the first time, to meet the daily 
classroom and laboratory needs of teach- 
ers in elementary and junior high schools, 
the entire field of young people’s science 
materials has been combed to produce the 
most comprehensive descriptive listing 
available of science teaching aids geared 
specifically to kindergarten through ninth 
grade. 32 pages, profusely illustrated; 
describes more than 300 science and 
mathematics materials—many never before 
available to schools. Obtainable only 
through the Science Materials Center, 
catalog includes materials for teacher dem- 
onstrations and for group and individual 
projects by students. For FREE copy, 
write to Science Materials Center, 59 
Fourth Ave., N. Y. 3, N. Y., Dept. M-192. 
Soke 
% “ 




















SCIENCE MATERIALS CENTER 
a division of The Library of Science 














NEW 
ELEMENTARY 
SCIENCE 
CHARTS 


Sound 
Light 
Magnetism 
Earth and Sun 
Moon 
The Story of Rocks 


WRITE FOR BROCHURE 


EATON SCIENTIFIC 
CORPORATION 


119 SOUTH ROSEMEAD BLVD. 


PASADENA, CALIFORNIA 


recommended for advanced physics students. 
25 min. B&W $150. 1960. Modern Learning 
Aids, 3 East 54th St., New York 22, N. Y. 


The Story of Palomar. This is an out- 
standing documentary film which demon- 
strates the complete history of the 200-inch 
Hale Reflecting Telescope. Shows the prepa- 
ration of the site, the lens, and the use of 
the telescope. Pictures the great scientists 
and technicians associated with the project. 
Some important light-ray diagrams are 
shown. The film would be useful in general 
science, earth science, and physics. 39 min. 
Color $350, B & W $190. 1960. Encyclo- 
paedia Britannica Films, Inc., 1150 Wil- 
mette Ave., Wilmette, III. 





Forces. In a film narrated by Dr. Jerrold 
R. Zacharias of the Massachusetts Institute 
of Technology, the interactions between 
small bodies are demonstrated through the 
use of the classic Cavendish experiment. 
These are compared to electrical and nuclear 
forces between bodies. This film, part of the 
Physical Science Study Committee film 
series, foreshadows others on the subject. 
Recommended for general high school 
physics students. 23 min. Color $120. 1960. 
Modern Learning Aids, 3 East 54th St., New 
York 22, N. Y. 


Atomic Achievements. An interesting film 
which tells the story of the development 
of nuclear power stations in Britain. Shown 





Flashlight cell operates. 


to assemble a high speed motor. 


c 





EDUCATIONAL ELECTRIC MOTOR KIT 


Excellent class, club, or homework project. 


Each kit contains all of the necessary parts, wire, and illustrated instructions 


Cost 50¢, postpaid, per kit. Discount price on request to teachers only. Send 
10¢ postage for FREE demonstrator sample. 


GALVANOMETER KIT 


Contains all parts, wire, and illustrated instructions to assemble a galvanometer 
in minutes. Range—“Dead” to “Live” flashlight cell. Start student on way 
with this real instrument. Every student should build and own a galvanometer 
at our low discount price. Cost 50¢, postpaid, per kit. Discount price on request 
to teachers only. Send 15¢ postage for FREE demonstrator sample. 


ELTRO COMPANY, P. O. Box 171-A, Deer Park, N. Y. 











@ Research type coated ®@ 


BROADFIELD TEACHING MICROSCOPE 


APPROXIMATELY 50°% MORE VIEWING AREA 
15 WAYS BETTER! 


Deluxe attachable illu- 












ONLY 


55 EACH 
71 In Lots of 5 


79.50 each, on 
single order 








optics minator available 
® Sturdy, well balanced © Stand inclinable to 90° 
stand ® Quality mechanical 
®@ Standard quality coarse stage available at 
= and fine adjustment moderate cost 
Swift @ New type built-in rack © Eyepiece locked for 
Broadfield stop safety, removable for 
Microscope @ Excellent balance of cleaning 
stand ® Longer working dist- 
@ Built-in condenser N.A. ance on 4 mm. Objec- 
0.65 tive, better N.A. 0.65 
® Disc diaphragm for ® Rugged construction, 
aperture opening superior finish 
Ordinary @ Color coded Objectives © Extra large stage 
aveameatinds for easy selection 90 mm. x 120 mm. 
In Modern Sand Finish. Complete in Shipping Carton 


SWIFT INSTRUMENTS, Inc. 
1572 N. FOURTH STREET © SAN JOSE, CALIFORNIA 
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are Calder Hall, the first nuclear power 
station in the world, which opened in 1956, 
and Dounreay, containing the latest fast- 
breeder reactor. The film presents the ad- 
vances of Britain’s peaceful uses of the atom. 
Recommended for junior-senior high school 
students. 23 min. Color $175. 1960. Contem- 
porary Films, Inc., 267 West 25th St., New 
York 1, N. Y. 


Portrait of the Sun. Film combines ani- 
mation and photography to describe the 
sun. One of the strong features is its use 
of actual photography of a solar eclipse 
with dramatic representations of the sun’s 
corona and prominences. Presents a demon- 
stration of the spectroscope to study the 
sun’s spectrum and describes how the spec- 


trum determines the nature of the chemical 
elements in the sun. Relative distances in 
space are well represented through use of 
animation. Film contains too many concepts 
to be used as a learning aid in itself. It 
would serve well as an introduction to the 
study of the sun or as a review after a unit 
on the subject. Recommended for general 
science and earth science classes, grades 
6-9. 19 min. Color $190, B&W $100. 1960. 
Academy Films, 800 North Seward St., 
Hollywood 38, Calif. 


Water, Lifeblood of the West. The im- 
portance of water in building the West is 
illustrated with live photography and ani- 
mation. Work of the Bureau of Reclama- 
tion with the Hoover, Davis, Parker, Palo 
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Crystal sharp 
stereoscopic image 
Built-in focusable light source 
Long 7” working distance 
— wide field 
Stable base with 
universally adjustable mounting 
Fixed magnification 
10X and 20X models 


each $1 65 


COOKE, TROUGHTON & SIMMS 


INCORPORATED 

















The KEYSTONE Overhead Projector 


Many uses for this efficient Classroom Pro- 
jector; it will service for— 


Transparencies, Photographic and Handmade 
Standard (3%” X 4”) Slides 


Polaroid Transparencies 


Micro Slides 


It is cool, quiet, and affords a brilliant pic- 
ture in a well lighted room. 


Every classroom should have a Keystone 
Overhead Projector. 
= Request. 


KEYSTONE VIEW Co., Meadville, Pa. 


Since 1892—Producers of Superior Visual Aids 


2” and 2%” Slides 


4” X 7” Tachistoslides 
Strip Film 


A Demonstration on 
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SEMI-MICRO 


WACO APPARATUS 


Wilkens-Anderson has earned its place 
as specialist in Apparatus for Semi- 
Micro chemistry . . . through the years 
authors have looked to us for the pieces 
which made their Semi-Micro text books 
and manuals so successful and easy to 
use! Seven text books now show WACO 
S-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 





According to 

SEMI-MICRO LABORATORY 

EXERCISES In High School 
Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents 
in WACO Reagent Bottles, in rows. 
Made of hard maple and birch, a perm- 
anent piece used many years. Size 12 x 
10% x 1% inches. Without bottles, $3.25 
each . . . in dozen lots $2.95 each. 
Specify Cat. No. T 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi- 
Micro Qualitative and Organic Chemis- 
try. WACO Monel Spatulas are nicely 
balanced, permanent pieces. Glassware 
breakage is reduced, as scratching is 
eliminated. 


No. T-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!”’ 


WRITE TODAY FOR 2 
FREE BROCHURES ... 


¢ Complete Catalog WACO Semi-Micro 
Apparatus, Vol. T. 


¢ Listing of S-M Apparatus according 
to SEMI-MICRO LABORATORY EX- 
ERCISES In High School Chemistry, 
Fred T. Weisbruch. 





LABORATORY SUPPLIES AND EQUIPMENT 


4 


WILKENS-ANDERSON CO. 
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CLASSROOM AIDS for SCIENCE TEACHERS 


Order by Stock No.—Send Check or M.O.--Money-Back Guarantee . . . Write for FREE CATALOG “AC” 





LARGE-SIZE OPAQUE PROPECTOR 


Ideal for enlarging and projecting drawings, photos, 

formulas, etc. for classroom study. Low-cost unit takes 

any opaque copy up to 6” x 6”—projects image 3% feet 

square at 6 feet, 7% feet square at 12 feet—in true color, 

exact proportions. Broadens use of visual aids. In- 
i is 11%” high, 18 





eter, ” barrel. Uses two 200-watt bulbs, not included. 
Complete with slide platform to hold illustrations, 6-ft. electric cord, heat 
resistant plate glass mirror. 


ERE EES SE ST EO a aE $42.00 Postpaid 








MAGNETS 
Ceramic Type—Only 5c Each! 
Strong, durable Magnets %” x 1” x #” thick with ~,” hole 
in center. Excellent for classroom distribution. Also use for 
making magnetic visual aids . . . use on magnetic chalk 
boards, etc. 
Stock No. 40,428-AC 


Stock No. 60,142-AC 








Package of 12—$1.00 Postpaid 

..Package of 100—$5.00 Postpaid 
ALNICO BAR MAGNET 

(CCSSO Purchase Guide No. 2340) 


Powerful bar magnet %” x 4” x 6”long. EXTRA ADVANTAGE —poles 
have been marked and painted—red for one pole, white for the other. 
Stock No. 40,421-AC $1.60 Postpaid 


LENSES, DEMONSTRATION SET, NDEA Approved 


h \ Lenses have many uses in science programs where 
| 











light is studied. This set is listed under the National 
t Defense Education Act for elementary science, gen- 
f | eral science and physics. It is usable in classroom 


VU 


hy 
H 

b 
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Stock No. 40,414-AC 


~~ 


or for individual work. Consists of a plano-concave, 
convex-concave, double concave, concave-convex and 
a plano-convex, all six lenses are 50mm in diameter. 


ccdbvscceeie $5.00 Postpaid 


D-STIX CONSTRUCTION KITS 


Colored wood sticks %” thick and “easy-on” rubber joints 
approx. 7” diam. fit together quickly to form all kinds of 
simple or complex shapes, structures. Ideal for teaching 
mathematics, chemistry, physics, design, engineering, archi- 
tecture, abstract art. 


Beds TS. FOQOACS (ZOO Pcs).............00...0000..c00..cesccsscceccese $3.00 Postpaid 


| \ 
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Stock No. 70,210-AC (370 prcs)............ccccccsccesseseescesesseesecceees $5.00 Postpaid 
BOO PER, TORQUES (4S2: Wes). .cniies.csscecsccsiceccccccssecccsessscsvesce $7.00 Postpaid 





NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math teachers. If your tests 
require graph backgrounds—no need to attach separate 
sheets of graph paper and worry about keeping them 
straight. Simply stamp a graph pattern, 3” square as 
needed on each paper. Grading graph problems then be- 
comes 100% easier. Stamps are 3” square overall—2 differ- 
ent patterns. 


Stock No. 50,255-AC (100 blocks)...................:.:sccsecesseeseees $3.00 Postpaid 
Stock No. 50,351-AC (16 blocks)...................:.:0000 $3.00 Postpaid 


Polar Coordinate Graph Stamp—3” Diam. 
Stock No. 50,359-AC.... isgenewi 


COMPACT TESLA COIL 


Safe. Spectacular. Demonstrates high frequency elec- 
trical current — Tesla’s theory of power transmission. 
Light fluorescent tubes by placing near coil. Produce 
electrical pinwheels of sparks, etc. Unit includes coil, 
base, high tension capacitors, inductive coil, adjustable 
spark gap and cord. Complete manual included. Size 
6” x 6”, weight 8 Ibs. Completely safe. 


8 rt tay a ee ee 
RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light—One-piece, 
leak-proof tank is made of optically transparent plastic 
with a clear water area 20” x 20”... 1%” deep. The 
rigid wood frame comes in two identical units, the bot- 
tom frame receiving the water tank and the upper frame 
holding a rigid, translucent plastic projection screen. A 
clear bulb placed beneath the tank provides illumination 
for projection. Mechanism is actuated by an eccentric 
fastened directly to the small motor shaft. Wave vibra- 
tions are transmitted to the water surface through a 
leaf spring supported rod, to give parallel wave front or 
point source agitation with the supplementary attach- 
ment which is included. Motor is operated by two flash- 
light batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low eost permits purchase in quantity. 

Steck No. 85,064-AC 


(Shipping weight 35 Ibs.) Barrington, N. J. 
Order by Stock No.—Send Check or M.O. Satisfaction Guaranteed! 


ORDER BY STOCK NUMBER... 











«3.00 Postpaid 























. SEND CHECK OR MONEY ORDER .. 


EDMUND SCIENTIFIC CO. 





NEW! SCIENCE FAIR PROJECT KITS 
Tell Your Students About These Kits! 


Edmund Kits are carefully planned to give any boy or girl 
the fun and excitement of discovering science facts. Such 
carefully planned projects can lead the student to awards 
or scholarships. Adults too will find them an excellent 
introduction to the various flelds of science. 





as. * 
¥. " ‘= V ex 
For Junior High School and Beyond: 
MOLECULE KIT—This low-priced kit can be used to make 
many molecular and crystal models. Consists of 50 sponge- 
rubber balls, 1 inch in diameter and 50 wooden sticks 6” x 
1%” that can be cut to any desired length. Balls may be 
x painted, after assembly, to standard molecular colors. With 
this one kit, molecules with up to 50 atoms can be made. 
Several kits can be used to make up more complex models. 
Is RE iin salsa ncdciionncoaisiventacovsseeosaadtzelts $2.50 Postpaid 
NUMBER SYSTEMS ABACUS—Makes a dramatic exhibit demonstrating 
number systems other than the decimal system. 
RS EN os csiistccGcscctuinscsaviscésacscbeocicvbcadssenavecccdkinert $4.25 Postpaid 
SOIL TESTING—Basis for many fascinating experiments regarding growth 
of plants, etc. 
MR eR WN isis sccsoneesesiciesi@scevesasensssaseveniersoveonsannetel $2.00 Postpaid 
TOPOLOGY—AIll the ingredients for a project on 4 color map problems, 
Moebius strips, ete. 
NN Ns doco ysis scssancksssoucceesscacsenedcsossaencessstovbans $6.00 Postpaid 
CRYSTAL GROWING KIT—Grow breathtaking display of large crystals 
with this set. 
MR SIRE, RAS Sk ee en Mn STE $9.50 Postpaid 


For Ages 8 Thru Jr. High School: 
MAGNETISM KIT—Based on magnetism demonstrations developed by 
UNESCO. 


TI POMP secre tie cans leas hada cp cpeteannateeniaconniceek $3.75 Postpaid 
COLOR THROUGH POLARIZATION—Show the beautiful color effects 
produced by passing polarized light through transparent objects. 

Stock No. 70,350-AC..................000 - $2.00 Postpaid 
OPTICAL ILLUSION KIT—Diagrams, lenses, mirrors, etc. producing 
many amazing optical illusions. 


Wma: Din: Fasc asia sts sis sscici ss decaecsictccacendvcbadbsacccsveaciccs: $3.00 Postpaid 








WORLD-TIME INSTRUCTIVE 


Why do we have differences in time occurring simultan- 
eously at different points around the world? Why must 
we have an international date line to adjust these differ- 
ences? Teachers who have found their classes have diffi- 
culty understanding the answers to these questions will 
discover that the WORLD-TIME INSTRUCTIVE is a 
valuable teaching device. The logic of world time is 
made visual and lucid even to the slower student when 
a demonstration is given with this new instructive. The 
impact is much greater than when only a globe is used 
for the explanation. Printed on durable laminated sheets that can be easily 
wiped clean. 


Sa NM, NURI s dss chavosnngecdzebissnceksscdssasnarsccasebenesecscconeesionbioe $3.00 Postpaid 





REPLICA GRATING 


REPLICA Pa 

| GRATING 
Take Unusual Color Photos At Night! | 13 00umes Cg/ 
oe 


| 
After decades of effort, low-cost diffraction grating ("°° S$ 
replica film is available. This film has 13,400 lines ‘~~ 
per inch. Diffraction Grating has been used to answer / \\ \ 
more questions about the structure of the material {sevcraun \ 
world and the universe than any other single device. __/ (“°° od 
Use it for making spectroscopes, for experiments, as 
a fascinating novelty. Cheap enough that you can pass a piece out to each 
student. Produces beautiful view of spectrum. Comes in clear plastic 
protector. 


Stock No. 50,202-AC—includes 2 pieces 8” x 5'2’’— 
1 transmission type, 1 reflecting type................0..00 $2.00 Postpaid 


NEW! JUST OFF PRESS! Write for 
FREE EDUCATIONAL CATALOG—"AC” 


96 Pages . .. New, Useful Instructives 


Dozens of new devices for teaching science, mathematics, astronomy, 
physics, etc. Scores of new kits and materials for Science Fair and other 
science projects! That’s what you'll find in Edmund’s new 96-page Edu- 
cational Catalog for 1961. It’s literally packed with new and exclusive 
math-and-science concepts developed by Edmund Scientific Co. and now 
available to schools for the first time. 

Look at the partial listing of its fascinating contents: low-cost models for 
teaching basic mechanical and physical principles; actual working models 
of communication devices that can be set up, taken apart, and reassembled 
by students; a whole line of new science kits to spark science projects 
requiring real thought and initiative on the student’s part; instruments 
and materials for such diversified activities as soil testing, spectroscopy, 
and harnessing solar energy. These and many more stimulating new in- 
structives make this unique science materials catalog essential to forward- 
looking teachers on all grade levels. 

Edmund’s well-known values in science equipment—telescopes, micro- 
scopes, optical materials, and many other school requirements—are also 
included in this Catalog. For standard values and exciting new offerings, 
write for Edmund’s 1961 Educational Catalog—‘“AC’”’. 


. SATISFACTION GUARANTEED! 








BARRINGTON, NEW JERSEY 
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Verde, Laguna, and Imperial Dams is de- 
picted. Film also recounts the history of the 
Salt River and Lower Colorado River Basin 
developments. Multiple-purpose functions of 
water storage, flood control, desilting, and 
generation of electric power are explained, 
along with their values in municipal water 
supply, irrigation, recreation, and wildlife 
refuges. Recommended for all grade levels, 
elementary through college. 12 min. Color 
$120, B&W $60. 1960. Avalon Dagget Pro- 
ductions, 441 North Orange Drive, Los 
Angeles 36, Calif. 


Trees—Our Plant Giants. Film describes 
the characteristics of trees and their contri- 
butions to man. Many interesting features 
are portrayed including the difference be- 
tween coniferous and deciduous trees, deter- 


mination of the age of trees, and man’s use 
of lumber in railroad ties, paper, turpentine, 
and other products. The relation of trees to 
soil conservation is explained. The film is 
well done and is therefore recommended 
for science classes, grades 3-7. 14 min. 
Color $140, B&W $75. 1960. Academy 
Films, 800 North Seward St., Hollywood 
38, Calif. 


Introduction to Dissection. A clear and 
comprehensive presentation of dissection 
showing methods as well as proper care and 
use of instruments. The film accomplishes 
in eleven minutes what would consume 
several periods for the classroom teacher. 
Recommended for junior and senior high 
school general science and biology classes. 
11 min. Color $110. 1960. International 





HERE’S HELP science’ reacuens: 


















-.- Solves the difficult problem of 
demonstrating basic wave phenomena 


DEMONSTRATE THEORY! 
This unit enables you to show students some of the fun- 
damental phenomena of wave theory such as standing 
wave characteristics, wave interference and polarization, 
as well as the basic electromagnetic energy radiation 
characteristics. For impressive demonstration, the re- 
ceiver unit indicates signal strength audibly, as well as 
with a standard meter readout. 


LAB EXPERIMENTS! 


Serco Microwave Units can be assembled in various exper- 
imental set-ups by advanced students, during which the 
student can make quantitative measurements. Laboratory 
Manual: Explains basic theory; gives detailed exper- 
imental procedures, and text references. 


THE SERCO HIGH SCHOOL MICROWAVE UNIT PROVIDES THE ESSENTIAL 
FOUNDATION KNOWLEDGE for advanced microwave study in college, 
and civilian or military technical schools. 


Contact your leading local independent laboratory 
equipment distributor, or write for details. 
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. ELECTRONICS &| 


15735 ambaum boulevard 


$250°° 


ASK FOR A FREE DEMONSTRATION! 






CH CORPORATION 


e seattle 66, washington 





UP-TO-THE- 
MINUTE! 


This valued 
program 
begins 
where 
textbooks 
leave off 


ee Your teaching aids on light have proved 
very valuable in supplementing our classroom 
resources. The film strips were of particular 
value as we had no visual aid that could help 
us in this subject. Summing up, / found the 
teaching aids to be of excellent quality; and of 
course their value grows each time we use 


them. ee 


This comment from a junior high school science 
teacher is typical of the high praise accorded 
the supplementary classroom program distrib- 
uted by the Better Light Better Sight Bureau. 
Last year, 30,000 teachers sent for this compre- 
hensive program. It presents the intriguing sub- 
ject of Light and Sight in a manner designed to 
heighten student interest and lighten teaching 
work. Moreover, the Bureau’s aids are thor- 
oughly up-to-date, in contrast to standard text- 
books which are not normally able to keep 
abreast of rapid developments in this specialized 
field. 
NEW KITS READY NOW 


The Bureau’s supplementary teaching program, 
“Living with Light”, is specifically formulated 
for General Science and Health classes. 
It is based on the National Education Associa- 
tion’s handbook, “Teaching About Light and 
Sight”, and is approved by NSTA evaluators. 
Materials include 3 film strips with accompany- 
ing scripts, an 8-page teacher’s guidebook and 
a set of 6 leaflets for each of 40 students. 


FREE FOR THE ASKING 


A complete classroom package sufficient for 40 
pupils will be sent without cost or obligation to 
teachers in areas served by a Better Light Better 
Sight Bureau utility sponsor. (We will check 
our sponsor list for your area.) For your free 
kit, simply send your own name, and your 
school’s name and address, to: BETTER LIGHT 
BETTER SIGHT BUREAU, Dept. LWL-53, P.O. 
1647, Grand Central Station, New York i7, N'Y 
(Offer not available to students nor to sub- 
scribers outside the U.S.A.) 





Film Bureau, 332 South Michigan Ave., 
Chicago 4, Ill. 


APPARATUS & 


EQUIPMENT 





Science Kit Lab, Set “A.” This set of 
science equipment and apparatus was pre- 
pared as a unit for use with the large, port- 
able Science Kit laboratory produced by the 
same company. It contains a wide variety 
of science equipment items which might be 


used with or without the portable laboratory. 
The equipment is such that it satisfies the 
requirements for completing many if not all 
of the common science experiments at the 
junior high school level. Two manuals are 
included—one to accompany the Science 
Kit laboratory and the other for the Science 
Kit Junior collection. If storage space is 
available, the equipment should prove ap- 
propriate for the self-contained classroom. 
Supplemented by additional items as the 
need arises, the set should provide an ex- 
cellent addition to presenting science les- 
sons with a demonstration-experiment ap- 
proach. Complete set $59.50. Science Kit, 
Inc., Box 69, Tonawanda, N. Y. 
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AN INDIANA 
UNIVERSITY PRODUCTION 


IONIZATION 
AND IONIC EQUILIBRIUM 


AN EDUCATIONAL SCIENCE FILM 





15 minute, color or black and white 


Presents the concepts of: i 


Ionization 
Dissociation 

Ionic equilibrium 
Ionization constants 
Buffered solutions 


Qualifies for purchase under | 
Public Law 864 
(National Defense Education Act) 





For rental, preview, or purchase 


information write to: 


Audio-Visual Center 
Indiana University 
Bloomington, Indiana 


Name 








Organization 
Street__ 


City 





Zone 


State 
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IS CENTRIFUGING 
A BOTTLENECK? 


The Adams Analytical Centrifuge, 
with its ‘2 to 4 Student’ capacity, 
eliminates student ‘waiting time,” 
solves your space problem 





SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 
dents, there is little lost ‘‘waiting time.” 


Relatively high fixed speed (3400 RPM) and angle-head efficiency 
reduce time required for individual procedures. 


Fast stopping, with light pressure of hand. 


SAVES VALUABLE SPACE... Compact (10” in diameter) machine 
requires minimum of table space. 


Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 mi. or smaller tubes) is ideally 
suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
free... oilite bearings need no lubrication for 2 years. Brushless, 
sparkless motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


Complete with angle-head, six shields and cushions, and six Clay A tam 
5 ml. ungraduated taper bottom glasstubes... si $69.00 
NEW YORK 10 
ATTRACTIVE QUANTITY DISCOUNTS... Order from your supplier, 
or write Clay-Adams, Inc., 141 East 25 St., New York 10, N.Y. 
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CAPACITY 
311 Gram 


SENSITIVITY 
.01 Gram 
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and specific pad: lat 
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2610 Gram 


SENSITIVITY 
.05 Gram 








OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE UNION, NEW JERSEY 





